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WARRANTY 



All Tektronix instruments ore warranted 
against defective materiais and workman- 
ship for one year. Tektronix transformers, 
manufactured in our own plant, are war- 
ranted for the life of the instrument. 

Any questions with respect to the war- 
ranty mentioned above should be taken up 
with your Tektronix Field Engineer, 

Tektronix repair ond replacement-part 
service is geared directly to the field, there- 
fore oil requests for repoirs and replace- 
ment parts should be directed to the Tek- 
tronix Field Office or Representative in your 
area. This procedure will assure you the 
fastest possible service. Please include the 
instrument Type and Serial number with all 
requests for parts or service. 

Specifications and price change priv- 
ileges reserved. 

Copyright © 1964 by Tektronix, Inc., 
Beaverton, Oregon. Printed in the United 
Stotes of America. All rights reserved. 
Contents of this publication may not be re- 
produced in any form without permission 
of the copyright owner. 
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SECTION 1 

CHARACTERISTICS 



Introduction 

The Type 543B Oscilloscope is o vecsotile laboratory 
instrument designed for use with oil Tektronix lettered- or 
l-series plug-in units. 

VERTICAL DEFLECTION SYSTEM 

Refer to Table 1-1 for the characteristics. 



SWEEP GENERATOR 



Sweep Rates 



Sweep 

Magnification 



0.1 fisec/cm to 5 sec/cm in 24 calibrated 
steps. Dispioyed sweep-rote accuracy is 
=3%. An uncoiibroted variable sweep- 
rate control permits Hie sweep to be 
slowed to ot leost 0.4 of the indicated 
rate. 

Any sweep rote can be increosed 2, 5, 10, 
20, 50 or 100 times by expending the 
center portion of the disploy horizontolly. 
Sweep-rote accurocy is within =5% in the 
magnified positions until the sweep rate 
exceeds 0.02 psec/cm. 



Trigger Source 
Selection 

Trigger Mode 
Selection 

Trigger Signal 
Requirements 



Infernal, external, and line, 

Automotic, dc, ac, ond oc low-frequency 
rejection, 

Infernal Jac): Minimum deflection is 2 mm, 
from IK) cps to 10 me, rising to 1 cm at 
30 me with less then 1 mm of horizontal 
jitter at a sweep rate of 20 nsec/cm. 

Interna! (dc); Minimum deflection Is 6 mm 
to 10 me. 

Internal (ac low-frequency rejection): Mini- 
mum deflection is 2 mm, from 30 kc to 
10 me, rising to 1cm of 30 me with less 
than 1 mm of horizontal jitter ot a sweep 
rate of 20 nsec/cm. 

Internal (automatic): Smm deflection at 
150 cps. Will trigger from 50 cps to 10 me 
with increased deflection. 

Externol (ac); Minimum amplitude Is 0.2 
volt, from ISOcps to lOmc, rising to 1 
volt at 30 me with less than 1 mm of hori- 
zontol jitter at a sweep rate of 20 nsec/cm. 



TABLE 1-1 



Plug-In Characteristics for the Type 543B Oscilloscope 



Plug-In 

Unit 


Calibrated 
Deflection Factor 


Minimum 

Bandpass 


Risetime 


Input 

Capacitance 


Type lAl* 


50mv/cm to 2Qv/cm 
5 mv/cm 


dc to 33 me 
dc to 23 me 


10.6 nsec 
15.2 nsec 


15 pf 


Type 1A2* 


50 mv/cm to ^v/cm 


dc to 33 me 


10.6 nsec 


15 pf 


Type B 


0.005 v/cm to 20v/cm 
0.05 v/cm to 20 v/cm 


2 cps to 12 me 
dc to 20 me 1 


30 tiseu 
18 nsec 


47 pf 


Type CA* 


0.05 v/cm to 20 v/cm 


dc to 24 me I 


15 nsec 


20 pf 


Type 0 


1 mv/cm to 50 v/cm 


dc to 300 kc-2 me i 


0.18 ,usec 


47 pf 


Type E 


50 ^iv/cm to 10 mv/cm 


O.Od cps to 20 kc- 
60 kc 


6 /isec 


50 pf 


Type G 


0.05 v/cm to 20 v/cm 


dc to 20 me 


1 8 nsec 


47 pf 


Type H 


5 mv/cm to 20 v/cm 


dc to 15 me 


23 nsec 


47 pf 


Type K 


0.05 v/cm to 20 v/cm 


dc to 30 me 


12 nsec 


20 pf 


Type L 


5 mv/cm to 2 v/cm 
0.05 v/cm to 20 v/cm 


3 <^s to 24 me 
dc to 30 me ' 


15 nsec 
12 nsec 


20 pf 


Type M* 


0.02 v/cm to 10 v/cm 


dc to 20 me 


17 nsec 


47 pf 


Type N‘* 


10 mv/cm 


dc to 600 me 


0.6 nsec 


50fl input Z 


Type O’* 


0.05 v/cm to Mv/cm 


dc to 25 me 


14 nsec 


47 pf 


Type Q“* 


10 ,'is>roin/cm to 
10,000 /£$troin/cm 


dc to 6kc t 

1 


60 .usec 


Adjustable 


Type R“* 


0.5 mo/cm to 100 ma/cm 1 




Type S** 


0.05 v/cm to 0.5 v/cm 




Type Z** 


0.05 v/cm to 25 v/cm 


dc to 13 me 


27 nsec 


24 pf 



*Multipld*trac« plu9*ffl units. 

**3paCidl faOTura pl«9»fn units. your Teairoolx catolog ^or more Inforination uny plug«*n wnltj. 
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Characteristics — Type 543B/RM543B 



External {ac low-freqooncy rejectiofi): Mini- 
mum deflection is 0.2 volt from 30 kc to 
10 me, rising to 1 volt ot 30 me with less 
than 1 mm of horizontol jitter at a sweep 
rate of 20 nsec/cm. 

External |dc): Minimum amplitude is 0.2 
volt to 10 me. rising to 1 volt of 30 me 
with less Ihon 1 mm of horizontal jitter 
at a sweep rote of 20nsee/cm. 

Externol (outomalic): 0.5 v ot ISOcps. Will 
trigger from 50 cps to 10 me with increased 
signal. 

HORIZONTAL DEFLECTION SYSTEM 

The following characteristics apply when the HORtZOMTAl 

DISPLAY switch is set to the EXT position. 

Deflection Factor A calibrated deflection of 0.1, 1 or 10 
volts/cm with the VARIABLE 10-1 control 
set folly clockwise. The VARIABLE 10-1 
control provides at leost a 10:1 otlenua- 
tion of the input signol when if is Kirned 
fully counterclockwise. 

Frequency Dc to 500 kc at maximum goin (30% 

Response down). 

Input 1 megohm paralleled by opproximotely 

Characteristics 43 pf. 

AMPLITUDE CALIBRATOR 

Output Voltage 0.2mvolts to 100 volts peok-to-peak in 18 
steps. 

Frequency Approximately o 1-kc squore wove. 

Amplitude Peak-to-peok omplifude accuracy is tT3% 

Accurocy of indicated value. The special output 

from the .1 V INTO 50 52 connector is 
accurofe to within ±3% of the indicated 
value. 

FRONT-PANEL OUTPUT SIGNALS 

SAWTOOTH OUTApproximofely a 130-volf, peak-fo-peok 
sawtooth voltage having the same dura- 
tion os the sweep. Minimum allowable 
lood resisfonce is 100 k. 

r-GATE OUT Approximately a 20-voit peok-lo-peok 
squore-wave pulse hoving the some duro- 
fion as the sweep. Minimum dc lood resis- 
tance is 5 k. 

VERT SIG OUT Vertical signol output connector. Output 
omplitude is ot leost 1.2 volts/cm of de- 
flection on the crt. Output is oc coupled. 

CATHODE-RAY TUBE 



Acceleroting 10 kv. 

Fotentiol 

Usobic Viewing 6-cm high by lO-cm wide. 

Area 

focus Vertical: 2 horizontal lines/mm distinguish- 

able over the center 4 cm. 1.5 horizontal 
!ines/mm distinguishable in the fop and 
bottom 1 cm. 

Horizontol: 2 time markers/mm distinguish- 
able over the middle 8 cm. 1.5 time 
markers/mm distinguishable in the first 
and tenth cm. 

Phosphor Type 31 phosphor is normally supplied. 

Other phosphors are ovailable. 

Graticule 6 X 10 cm with vertical and horizontal 

1-cm divisions with 2-mm markings on the 
centerlines. Workings for measuring rise- 
time hove been provided at the 2.5 cm 
points above and below the graticule 
center line. 

POWER SUPPLIES 

Line Voltoge 108, 115, 122, 216, 230 or 244 volts. Will 
regulate within ±10% of design-center 
voltage. 

Line Frequency 50 to 60 and 400 cps.* 

Power 535 watts maximum. 

Consumption 

‘With a lin« frequency 0 ^ 400 cycles, Q special fan rnadffication 

is required; confoct youf local Tektronix Field Representative. 

MECHANICAL 

Construction Front panel is anodized. Chassis is alumi- 

num afloy. 

Net Weight 81 pounds. 

ACCESSORIES INCLUDED 

Tektronix 
Port No. 



2 Instruction Manuals 070-437 

2 P6006 Probes with BNC connectors 010-127 

2 Adapters, BNC to Binding Post 103-033 

1 Test lead 012-031 

1 Crt Protector Plate 387-918 

1 50-ohm Coble, BNC to BNC, 18 inches long 012-076 

1 3-wire Power Cord 161-010 

1 3- to 2-wire Adopter 103-013 

1 Adopter, BNC to UHF 103-015 



Type T5470-31-2. 12 10-24x Vw THS Screws 212-533 

Unblanking Dc coupled. 12 10-32xyi4 THS Screws 212-535 



tSI 
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SECTION 2 

OPERATING INSTRUCTIONS 



FUNCTION OF CONTROLS AND CONNECTORS 

*♦ GOrSiNG Selects the omplitude point on the trigger- 

.iVsl ing signol where sweep-triggering occurs. 

5”-3'UTY Adjusts the oscilloscope for a stoble dis- 

played waveform. The STABILITY control 
can bo set to the PRESET position end 
left there. This position provides for con- 
venient triggering since only the TRIGGER- 
ING LEVEL control needs to be odjusled 
to obtain a stable disploy. 

GGERING AUTO; Permits normoi triggering on smiple 
vOGE waveforms with repetition rates higher 

than about 50 cps. With no trigger signoi, 
or with 0 lower repetition rote, the trigger 
circuit free runs at approximotely AO cps 
and triggers the time bose of this rote, pro- 
providing a reference trace. 

AC LF R£J; Atfenuofes trigger-signal fre- 
quencies below about 17 kc, allowing the 
trigger circuit to respond only to higher 
frequencies. 

AC; Blocks the dc component of the trig- 
gering signal or^d allows triggering to toke 
place only on the chonglng portion of the 
signal. With frequencies below obout 30 
cps, use the DC position. 

For best triggering of high frequencies, 
use an ac coupling position of die TRIG- 
GERING MODE switch. 

DC: Permits triggering on both high- and 
low-frequency {to dc) signals. 

TRIGGER SLOPE Determines whether the time bose is trig- 
gered on the rregotive- (— | or positive- 
[+1 going slope of the slgrtal. 

LINE: Uses o line-frequency slgrto! os o 
trigger. 

INT; Uses o portion of the signol opplied 
to the vorticol deflection plates of the 
erf as a trigger signal. 

EXT: Provides externol triggering on o 
signal applied to the TRIGGER INPUT 
connector. 

TiME/CM Selects the fime-bosc sweep rote. 

TIME/CM Provides on uncolifarotod sweep rote od- 

VARIABLE justment. The sweep rote con be slowed 

to at least O.AX any setting of the TIME/ 
CM switch. An UNCALiBRATED lamp 
lights when the VARIABLE control is not 
In the CALIBRATED po$tt<cn. 



HORIZONTAL 

DISPLAY 


NORMAL {XI) and SWEEP MAGNIFIED 
positions expand the display horizontally 
by the amount indicoted. Sweep-rate oc- 
curacy is ±:5% in the magnified posi- 
tions. 




EXT position allows on external signol 
to drive the horizontal deflection system. 
The horizontal deflection fodor is set by 
the EXTERNAL HORIZONTAL VOLTS/CM 
switch ond variable. 


MAGNIFIER 

Lamps 


The MAGNIFIER ON lamp lights when- 
ever the HORIZONTAL DISPLAY switch is 
in ony of the SWEEP MAGNIFIED posi- 
tions. The MAGNIFIER UNCALIBRATED 
lomp is connected to light whenver the 
sweep rote exceeds the maximum coli- 
broted rate of 0,02 jisec/cm. This lamp 
will not light os long as the setting of 
the TIME/CM switch, divided by the mag- 
nification factor is not faster thon 0,02 




usee. 


EXTERNAL 

HORIZONTAL 

VOLTS/CM 

VARIABLE 


Selects the horizontol deflection factor 
when the HORIZONTAL DISPLAY switch 
is set to EXT. The VARIABLE control must 
be fully clockwise when using the cali- 
brated horizontal deflection factors. 


SINGLE SWEEP 


Permits single sweep operation at all 
settings of the HORIZONTAL DISPLAY 
switch except EXT. 


READY Lamp 


Lights when time-base circuit is ready for 
triggwing after being reset. 


HORIZONTAL 
POSITION and 
VERNIER 


Positions the display along the horizontol 
axis of the erf. 


A.MPLITUDE 

CALIBRATOR 


Determines the peok-to-peok voltage avail- 
able of the CAL OUT connector. 


POWER ON 


Toggle switch for turning the instrument 
power on and off. 


INTENSITY 


Controls brightness of the display. 


FOCUS 


Used in conjunction with the INTENSITY 
and ASTIGMATISM controls for obtaining 
a well-defined disploy. 


ASTIGMATISM 


Used in conjunction with the INTENSITY 
and FOCUS controls for obtoining o well- 
defined disploy. 


TRACE 

ROTATION 


Permits horizontal alignment of the trace 
with respect to the horizontal lines of 
the graticule. The TRACE ROTATION con- 
trol is 0 screwdriver adjustment concentric 



with thp ASTIOMATISM ci^ntrol 



®i 
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Operating Instructions — Type 543B/RM543B 



SCALE ILLUM Varies illuminafiors ol the graticule grid 
lines. 

Beam Position Four neon lomps with accomponying 
arrows indicate the direction when the 
display is deflected out of the viewing 
area. 

TRIGGER INPUT Corrrioctor for opplying on evternol trigger 
signal to the time bosc when TRIGGER 
SLOPE switch is set to the EXT position. 

+ GATE OUT Supplies opproximafely o 20-voli sejuore- 
wove pulse when the time bose is oper- 
oting. Pulse duration is approximately 
10.5X the setting of the TIME/CM switch. 



SAWTOOTH OUTSuppfies the sawtooth voltage of the rime 
bose. Pent omplitude is obouf 4-130 volts. 

EX7ERNAL Jack for applying external horizontal sig- 

HORIZ INPUT nal when the HORIZONTAL DISPLAY 
switch is set to EXT. 

VERT SIG OUT Verficol signal output connector. Output 
amplitude is opproximotely 1.2 volls/cn- 
of deflection. 



CRT CATHODE 
SELECTOR 
(rear panel) 



Provides blanking of belween-chonne! 
switching fronsients (in the OHOPPED 
BLANKING position) when using multi- 
chonnel plug-in units in the chopped mode. 



EXTERNAL CRT 
CATHODE 



With the grouiid strop disconnected, this 
connector oppfies Z-axis modulation sig- 
nols to the ert cathode. The Z-oxis signols 
should be ot leost 20 volts in ompiiiude 
to cause intensity moduio’ion. 



Aiwoys hove the ground strop connected 
except when applying Z-oxis modulalinc 
sigrsals. 



NORMAL SWEEP 
Power Connections 

Unless otherwise indicated, the Type 543B is shipped 
with the power transformer and fan wired for llS-voll oc 
input. A connection diagram on the side of the trans- 
former ond Fig. 2-1 shows alternative connections for other 
input voltoges to the power transformer. When the trons- 
former is chonged from o 108, 115, or 122 volts to 216, 230, 
or 244 volts connection, the fan wiring must be chonged. 
Fig. 2-2 shows the fon connections for each voltage range. 




Fig. 2-2. Fan connections for tOO-124 volts and 220-243 volts. 
See the label on the side of T601 for the placement of jumper leads. 
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Fig, 2-1 . Tronsformer connections for 108 to 244 volt, SO to 60 
and 400 cps eperatier. 



Sweep Triggering 

Proper sweep triggering Is essential for a stable presenta- 
tion of on input signet. For a stable display, the sweep must 
be triggered at the some time relative to the displayed 
signal. Thus, the sweep must be triggered by the input 
signol or by some exfernol signol that has a fixed time 
relotionship with the displayed signal, The external trigger 
signal must be the some frequency or a multiple of the 
input signal. 

Selecting the Trigger Source 

The TRIGGER SLOPE switch selects one of a variety of 
possible triggering signals. For most applications, the sweep 
can be triggered internelly from the disployed signal. This 
occurs with the TRIGGER.SLOPE switch set at either -f or 

-INT. 

The LINE positions of the TRIGGER SLOPE switch connect 
0 line-frequency signal to the triggering input. Line trigger- 
ing is useful whenever the input signal is frequency-related 
‘o the line frequency. 

To trigger the time base from an external signol, set the 
TRIGGER OlOf^ switch to on EXT positicn ond connect the 



gi 
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Fig. 2-3. Effects of the TSIGGERINS lEVSI. and SLOPS cenirels. 
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Operating Instructions — Type 543B/RM543B 



trigger signal to the TRIGGER INPUT connector. External 
triggering is often used when slgnol treeing in amplifiers, 
phase-shift networks, end wove-shoping circuits. The signol 
from 0 single point in the circuit con be used os on exiernol 
trigger signol, With this orrongement. it is possible to 
observe the polarity, shaping ood/or omplilicotion of a 
signol at vorious points through the circuit without resetting 
the triggering controls for eoch new disploy. 

Selecting Triggering Mode 

Four means of trigger coupling are avoilobio with the 
TRIGGERING MODE switch. The different coupling posi- 
tions permit you to accept or reject certain frequency com- 
ponents of the triggering signal. 

With the switch set ot AC, the time bose con be triggered 
with all frequency components of the triggering signal 
within the trigger amplifier faandposs, including dc levels. 

With the switch set of AC LF REJ, dc ond low-frequency 
signals (below about 17 kc) ore rejected or oflenualed. Thus, 
the trigger circuit will respond best to the higher-frequency 
components of the triggering signal. 

With the switch set to AUTO, proper triggering auto- 
maticolly takes place providing fhot the sigrtol woveform is 
comparatively simple and approximately symmetrical. With 
no trigger signal, or with o lower repetition rote, the trigger 
circuit free runs at approximotely 40cp$ ond triggers the 
time base at this rote, providing a reference Iroce. 

In general, use AC coupling. However, it will be nccessory 
to use DC coupling for very iow-frequoncy slgnols. When 
line-frequency hum is mixed with the triggering signal, it is 
best to use AC LF REJ coupling so that triggering takes 
place only on the signal of interest (H the signol of interest 
contains frequency components above about 17kc)- 

The AC LF REJ position is also useful when triggering 
internolly from mulfifrace plug-in units operated in the 
alternate dual-trace mode. AC LF REJ coupling hos o foster 
recovery time when subjected to the alternate dc levels 
from the multitrace plug-in unit. 

Selecting Trigger Slope 

The TRIGGER SLOPE switch determines whether the trigger- 
ing circuit responds on the rising (+ setting) or the falling 
( — setting) portion of the triggering signol. When severol 
cycles of a signal appear In the display, the setting of the 
TRIGGER SLOPE switch will probably be unimportant. How- 
over, if you wish to look of only o certoio portion of a cycle, 
the TRIGGER SLOPE switch will help start the display on the 
desired slope of the input signal. Fig. 2-3 iliostrotes the 
effect of both the TRIGGER SLOPE and TRIGGERING LEVEL 
controls. 

Setting Stability Control 

In nearly oil triggering appllco'ions, sotisfoctory opero- 
tion can be obtoined with the STABILITY control in the 
PRESET (fully counterclockwise) position. The PRESET posi- 
tion has tho advantoge of requiring no further odjuslment of 
the STABILITY control when switching from one triggering 
signal to another. However, if stable triggering becomes 
difficult with the STABILITY control at PRESET, It will be 
necessary to adjust the control for proper triggering. To 



adjust the STABILITY control, place the TRIGGERING LEVEL 
control in the fully counterclockwise position, then turn the 
STABILITY control slowly clockwise until a trace appears on 
the crt. The correct setting is obtoined by turning the control 
counterclockwise three to five degrees from the point where 
the trace appears. 

Setting Triggering Level 

The TRIGGERING LEVEL control determines the amplitude 
point on the signal where triggering occurs. 

The trigger circuit is most sensitive to ac triggering signals 
with the TRIGGERING LEVEL control set neor zero. Moving 
the TRIGGERING LEVEL control in the -F (plus) direction 
causes the trigger circuit to respond at some higher positive 
amplitude on the triggering signal. Moving the TRIGGERING 
LEVEL control in fhc (minus) direction causes the trigger 
circuit to respond at some higher negotive amplitude on 
the triggering signal. 

Selecting Time/Cm (Sweep Rate) 

The TIME/CM and HORIZONTAL DISPLAY switches con- 
trol sweep rote. 

The TIME/CM and HORIZONTAL DISPLAY switches allow 
you to view on applied signol at a wide variety of cali- 
brated sweep rates. When making time measurements from 
the crt, be sure the VARIABLE control Is set to CALIBRATED, 

When the HORIZONTAL DISPLAY switch is set to 
NORMAL (XI), the TIME/CM switch indicates the true 
sweep rate. However, with the HORIZONTAL DISPLAY 
switch set to o sweep magnified position, the setting of the 
TIME/CM switch must be divided by the mognified amount 
to determine the true sweep rate. For exomple, assume 
that the TIME/CM switch is set ot 1 mSEC ond the HORI- 
ZONTAL DISPLAY switch is set to X5. In this cose, the 
true sweep rate would be I (msec) divided by 5 (mognified 
amount); resu;tir>g in a displayed sweep rate of 0.2 msec/ 
div. Rg. 2-4 iilustrotes how to make time measurements 
from the groticule. 




2-4 



®T 




Operating Instructions — Type 543B/RM543B 



Single-Sweep Operation 

Ifi oppiicotions where the disployed signal is oof repefi- 
rrve or vories in amplitude, shape, or time, a phofogroph 
of a conventionol repetitive display may produce o jumbled 
presen'otion, To ovoid this, use the single-sweep feature to 
photograph this type of dispioy. To use single sweep, first 
moko sure the trigger circuit will trigger on the event you 
wish *0 display. Do this in the convontiorvoi manrter. Then, 
press the SINGLE SWEEP switch to RESET ond rcleose. 
When this is completed, the next trigger pulse will octuote 
the sweep end the Type 543B will dispioy the event on 
0 single trace. The READY lomp, neor the SINGLE SWEEP 
switch, first lights when the sweep is reody to occept a 
trigger and then goes out after triggering has token place. 
To ready the circuit for another single dispioy, press the 
SINGLE SWEEP switch to RESET and release. In single- 
sweep operotion, make sure the TRIGGER MODE switch is 
not set to AUTO. 

NONTRIGGERED SWEEP 

Ordinarily, the displayed signal is olso used to trigger 
•he oscilloscope sweep. In some sifueftons, it may be de- 
sirable to reverse this situation. The sweep-related output 
pulses, available from the front panel of the Type 543B, con 
be used as a triggering signal for on external device. The 
output signol of the oxfernol device con then produce o 
stable display while the oscilloscope sweep free runs. 

To demonstrate one method of performing this operation, 
oroceed as follows: 

Set the controls and switches as follows; 

TRIGGER SLOPE -hEXT 

TRIGGERING MODE AC 

STABILITY Fully clockwise 

TIME/CM 1 msec 

Connect o lead from the SAWTOOTH OUT connector 
to the vertical input. The dispioy should consist of a sloping 
line. 

The oscilloscope display is the sawtooth pulse fhof is 
available during eoch sweep. In o practical application, 
the pulse would not be applied to the vertical input but 
instead to some external device to be tested. The pulse 
would then serve os the trigger pulse or input signol from 
•he external device, and the output of the device would 
provide □ stable display on the oscilloscope, as though the 
oscilloscope were triggered in the norma! manner. 

The -^GATE OUT connector output signol of the Type 
5435 con be used os a vorioble repetition-rote pulse gen- 
erator. To use the Type 543B in this monner, proceed as 
follows: 

Set the controls and switches as follows: 

TRIGGER SLOPE -hEXT 

TRIGGERING MODE AC 

STABILITY Fully clockwise 

TlME'CM As desired 

Monitor the signal availoble of the -f-GATE OUT con- 
nector on another oscilloscope and estoblish the desired 
pulse repeti'ion rate by setting the TIME/CM and VARIABLE 
controls. 



Light Filter 

The light filter provided with the Type 543B minimizes 
undesirable reflections when viewing the display under high 
ombient light conditions. The filter moy be left on when 
taking woveform photographs unless o high writing rote is 
required. 

If the light filter is removed, the ert protector plate should 
be instolled to prevent scratches to the ert face plate. 

EXTERNAL HORIZONTAL DEFLECTION 

For special applications, horizontal deflection can be 
produced with an externoMy derived signal. Thus, the 
oscilloscope system can be used to plot one function against 
another (e.g. Lissojous figures). However, the system Is not 
intended for precise phase-angle measurements. 

To use an external signal for horizontal deflection, con- 
nect the signal to the EXTERNAL HORIZ IN connector. Set 
the HORIZONTAL DISPLAY switch to EXT and the EXTERNAL 
HORIZONTAL VOLTS/CM control to 0.1, 1 or 10. The 
signol is dc coupled to the deflection amplifier. 

The time-base generator still controls the unblanking of the 
erf dispioy when the HORIZONTAL DISPLAY switch Is set 
to EXT. To onbtonk the ert ot a normal setting of the 
INTENSITY control, it will be necessary to hove the SINGLE 
SWEEP switch set to NORMAL SWEEP and the time-base 
triggering controls sot for a free-running sweep. If it is 
undesirable to have the time-base generator running, then 
the INTENSITY control will have to be turned up until the 
beom is visible. 



DUAL-TRACE CHOPPED BLANKING 

A dual-trace piug-in unit provides two separate traces 
on the erf and thus permits two functions to be displayed 
simultoneously. Detoiled instructions for operating the dual- 
tfoce plug-in unit in conjunction with the Type 543B Oscillo- 
scope are conroined in the piug-in unit instruction manual. 

When the dual-trace plug-in unit Is operated in the 
chopped mode to obtain a dual-trace presentation, switch- 
ing transients will bo displayed on the ert. These switching 
fronsienfs can be reduced by placing the CRT CATHODE 
SELECTOR switch on the rear of the instrument in the 
CHOPPED BLANKING position. 

INTENSITY MODULATION 

The Type 5438 crt display can be intensity modulated by 
an exfernol signal to display additional information. This 
is done by disconnecting the grouriding bar from the EX- 
TERNAL CRT CATHODE connector at the rear of the instru- 
ment and cortnocling the external signal to this terminal. 
The CRT CATHODE SELECTOR switch must be In the EX- 
TERNAL CRT CATHODE position. 

Very accurate time moosurements can be made by intensity 
modulating the beom with time markers ond measuring 
directly from the time markers on the crt. A positive signal 
of approximately 20 volts is required to cut off the beam 
from normal intensify. The low-frequency cutoff point for 
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SECTION 3 

CIRCUIT DESCRIPTION 



Introduction 

This section contoins the theory of operation ol the 
vorious circuits in the Type 543B. A simplified block diogrom 
analysis is given first to explain (he operation of eoch cir- 
cuit in generol terms, then the operotion of eoch circuit 
is covered in detoil. 

BLOCK DIAGRAM DESCRIPTION 
Low-Voltage Power Supply 

The low-voltoge power supply produces all operoring 
voltages for the oscilloscope with the exception of parts 
of the ert circuit. The low-voltoge supply provides regulated 
— 150, -f-100, +225, -J-SSO ond +500 volts. It also pro- 
vides heater voltages and an unregulated +325-voii out- 
put. 

Vertical Plug-In Preamplifier 

Any Tektronix letter- or 1 -scries verticol piug-in preampli- 
fier can be used with the Type 5436. For a circuit descrip- 
tion of the plug-in unit, refer to the plug-in unit instruction 
manual. 

Vertical Input Amplifier 

The vertical input ompiificr is a bolonced hybrid ampli- 
fier that amplifies the output of the plug-in vertical preampli- 
fier end appiies the omptified verticol signol to the trigger- 
pickoff circuit and the vertical output amplifier. 

Delay Line 

The push-pull output of the verticol input amplifier is 
opplied through the balanced delay line to the vertical out- 
put amplifier. The deloy line is a specioily braided 1860 
line which delays the opplicotion of the vertical signol to 
the vertical output amplifier for 200 nsec. This provides 
time for unblanking the ert ond starting the horizontal sweep 
before the vertical signal reaches the deflection plotes. The 
deloy allows the leading edge of a single fost-rising pulse 
to be displayed, The delay line requires no adjustment 
because of the precisior> Construction- 

Vertical Output Amplifier 

The verticol output amplifier is o push-pull coscode ompli- 
fier thot fakes the output of the deloy line ond amplifies 
it to 0 level sufficient to drive the verticol deflection plates 
of the erf, 

Trigger-Pickoff Circuit 

The trigger-pickoff circuit opplles o sompic of the input 
waveform to the trigger circuit of the time bose. The trigger 
IS picked oft ot the output of the vertical input amplifier. 



Time-Base Generator 

The time-bose generotor provides accurate ramp voltoges 
lor the horizortto! deflection system, unblanking for the ert, 
ond o + gale to the front-panel connector. The time-base 
generotor may be triggered by signals derived from either 
infernol or externa! sources. 

Horizontal Amplifier 

The input to the horizontal amplifier is selected from the 
output of the time-base generafor, or the exferrvol horizontal 
input omplifier. The selected input is split in phase and 
amplified to provide push-pull drive to the ert horizontol 
deflection plates. 

External Horizontal Amplifier 

The exterrtol horizontal input omplifier provides the 
necessory goin to drive the horizontol amplifier from external 
signals. An input offenuaior and a gain control provide 
horizontol deflection factors from 0.1 to about 100 volts/cm, 

Crt Power Supply 

The crt power supply provides the high voltages for 
operoiing the crt. The power supply is of the rf type, using 
o 50-kc Hartley oscillator. Secondary windings on the 
oscillator tranriormer supply voltoges to the high-voltage 
rectifiers. 

Cafhode-Ray Tube (Crt) 

Tne cofhode-ray tube used in the Typo 543B is a flat- 
faced, internal graticule, 5-inch tube with 6 cm of usable 
verticol scan areo. The tube is designed for low-input 
copocitance to the vertical deflection plates and minimum 
x-axis cenfer-lo-edge defocosing. 

Calibrator 

The colibfotor in the Type 5436 is a multivibrator and 
cathode follower that provides a squore-wave output with 
a maximum amplitude of 100 volts at a nominal 1 kc, A 
step otfenuotor permits switching the output amplitude from 
the front panel. 

DETAILED CIRCUIT DESCRIPTION 

The following description is a detailed discussion of the 
operotion of eoch circuit in the Type 5438. While reading 
through the description of a particular circuit, refer to the 
proper scherrofic diogrom in Section 6, 

Low-Voltage Power Supply 

The low-voltage power supply in the Type 5436 (see 
Power Supply schcmotic diogrom) actually consists of five in- 
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terreioted supplies fhot operate together os a system. This 
system delivers filtered and regulated voltages of —150, 
J-IOO, -*-225, -i-350, and +500 voits os well os on un- 
regulated dc voltage of -t-325 volts. A common power trans- 
former, T601, supplies the input power to eoch of the sup- 
plies, os well as heater power to thermo! time-delay relay 
K600 ond the tubes in the oscilloscope. Unless otherwise 
specified, the Type 5433 Is shipped with T601 wired for 
115-volt oc input. A cormection diagram on the side of the 
transformer shows alternative connections for other input 
voltages. An optional ac converter is ovailoble to provide 
60-cyclc power for the fon motor if if is desired to operote 
the oscilloscope on line frequencies from 50 to 60 cps ond 
400 cps. 

The 115-volt oc input power is applied to TbOl through 
POWER ON switch SW601. Overlood protection is pro- 
vided by fuse F601. Thermal cutout TK601 in the ewimory 
circuit of T601 is a protective device thot opens the Irotts- 
former primary circuit If the temperature inside the oscillo- 
scope rises above a safe level. TK601 resets outomolically 
when temperatures return to normal; and to shorten the 
cooling time, the fon continues to run while TK601 is open 
(except when T601 is connected for 216-, 230-, or 244-volts 
operation). Thermal time-delay reloy K600 provides o filo- 
menh warmup time of opproximotely 30 seconds before 
the dc power supplies are activoted. The heoter of K600 
is rated ert 6 volts ond is connected to 6.3 volts on the T601 
secondary winding, During heater warmup time, contoc's 
4 and 9 of K600 remain open. At the end of heoter warm- 
up time, contacts 4 and 9 close and apply power to mog- 
netic relay K601. Contocts K601-1 of K601 remove the 
heater power from K600, but before K600 car* open, con- 
tocts K601-1 lock the holding circuit to the coil of-K601. 
K601 now remains energized until the power to the oscillo- 
scope is switched off or otherv/ise interrupted. Whers K601 
is energized, contacts K601-2, K601-3, and K601-4 are oisc 
closed and thus activate their respec’ive dc supplies. 

— 150-Volf Supply. The — 150-volt supply m the Type 
543B IS the reference vol'aga source for the other supplies 
ond must he very stable. Thrj — 150-vnlt supply includes o 
high-goin electronic voltage regolotor designed to give good 
regulation under extreme operoHng conditions. This rego- 
lotoi circuit contains a series regulofor, o glow-dischorgc 
tube reference source, an error detector, ond on amplifier. 

In operation, the input power to the -150-volt supply 
is supplied by ono secondary winding Ipins 6-11) of T601. 
The ac output of the secondary wiriding is rectified by 
silicon-diode rectifier bridge D642 and filtered by C640. In 
series with the positive side of the supply ortd ground ore 
series regulotors V627, V637 ond V647, porolleied by shunt- 
ing resistor R647. The output of the — 150-voif supply is 
taken from the negative side. 

Error sensing in the voltoge-regu'otor circuit is occom- 
plishcd by comparator V624. Current flow through V624 
Is established by the setting of the top on R616 in the volt- 
oge divider R615, R616, ond R617. The voUogc on the grid 
of V624A is held at approximofely —85 volts by reference 
stage V609, Assuming that the output voltoge of *he -150- 
volt supply increases due to increcsed lino voltoge or some 
other cause, the voltage increose oppeors on the cothodes 
of V624 ond, through the fop on R616, on the grid of V624B. 
Due to the voltage divider, only o port of the voltoge in- 
crease appeals bclween the giid uiiJ tuliiode of V02UB, 



but the lull change appears on the grid ond cathode of 
V624A, The incrcoso is in the negotive direction, therefore, 
V624A increoses its conduction to mointoin the proper bias 
between grid and cathode, and this holds both cathodes 
more or less fixed white the grid of V624B is pulled negative 
by the increasing negative voltage across the voltage 
divider. The incfcosing negative voltage on the grid of 
V6246 causes o decrease in current; thus the plate voltage 
goes positive. 

The positive change in plate voltoge is amplified and in- 
verted to a negative change by amplifier V634. The am- 
plified error signal from V634 is opplied to the grids of 
series regulotors V627, V637 and V647. The negative-going 
error signol on the grids of V627, V637 and V647 decreoses 
the current through the tubes, effectively increosing their 
resistance and the voltage drop ocross them. The voltage 
necessary to provide the increased drop oerr^ss the series 
regulator tubes ond shunt resistor can only be obtained 
by subirocting it from the negotive side of the supply, so 
the undesirod increose in negotive voltage is absorbed in 
the series regoiafors ond shunt resistor. If the output of the 
-150-volt supply has decreased insteod of increased, then 
the error voltage opplied to the grids of the series regula- 
tors would have been positive-going. The positive-going 
error voltage on the grids of the series regulators would 
lower the resistance of the series regulator tubes, and the 
voltoge drop ocross them would decrease, leaving more 
voltage for the negative side of the supply. Since the out- 
put voltoge of the — !50-volf supply depends upon the ro- 
lotionship of the voltoge on the tap of R6I6 and the ref- 
erence vohage from V609, accurate adjustment of the out- 
put voltoge is provided by making R616 variable. 

Filter copocifor C640 docs not remove all the ripple from 
the output of the bridge rectifier, and the series regulator 
circuit Unctions oso to reduce this output ripple voltage. 
Any ripple between the — 150-voi; output point and ground 
reaches the grid {pin 7; of V624B via capacitor C617. This 
input ripple voltage is amplified by V624 acting as a cath- 
ode-coupled ompiitior. The ripple output voltage at the 
plote !pir> 6) of V62‘2B has the some polarity as the ripple 
voltage at the — 150-volt output. C628 couples this ripple 
output voltage to the grid of V634. The ripple voltoge is 
further amplified by V634 and opplied to the grids of the 
series regulator tubes with o polority that opposes the 
originol ripple voltoge. Ripple in the positive side of the 
-150-volt supply is coupled into o degenerative feedback 
loop through R637 to the screen of V634, 

Some of the components in the -150-volt supply ore not 
necessory in normal operation bu‘ are included to insure 
proper operation of the circuit under adverse conditions. 
R640 and R641 protect ogoinst large surge currents, while 
C649 suppresses sudden load chonges that fall outside the 
bortdwidth of the regulo'or circuit. 

+ 100-Volt Supply, The input to the -*-100-volt supply is 
the output of the secondary winding (pins 8-15) of trans- 
former T601 ond silicon-diode bridge D672. In oddition to 
its other loods, 'he +100-voit supply is required to supply 
current to o series string of filaments at all times, When 
the Typo 5433 is first turned on, relay K601 contacts are 
open and oil the regulated supplies are inoperotive. During 
this time, the series-string filaments ore supplied by the 
unregulotcd side of the -*-100-vo[t supply through relay 
uotiluUs KOOl-3 ond R672. By ihu tiiiiu thurmul ruloy KPOO 
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<63* "e series-string filomenls hove reoched 
*9 •e-^serc-ure. When K601 is ocfivolcd by K600. 
■j r- “"'SC*: K6C1-3 shift the series-string filoments to the 
•ec. s -*3 c.-e,- of rne i-lOO-voil supply. 

■*s -e’S'e-ce vol'oge source is the rcgulotcd output of 
•*f — 15C-vclr supply. V664 is the error omplifier, or>d 
• 6 ”A s •-* series regulotor tube. The error-feedbock 
: • 8 •■'rough R650 ond R651, the junction of which is 
-t •'■e grid of V664. The fop end of R650 is 
ro rhe rcgulotcd +lW3-voit output and the lower 
*•; ;• R651 is connected to the output of the reguloted 
— ’53--0' supply to obtoif? reference voltage. With norirol 
-i .o'ages end loods, the voltage of the junction of R650 
S651 is about — 1.7 volts with reference to ground; 

s 5 •’■5 operaring bios of V664. 

- — e -ood current, output volfoge, or the input vollogc 
:-=*ces [including changes due to ripplej, the output of the 
'vC. a-ed -100-volt supply starts to change olso, but ony 
:-:-ge oppears across R650 and R651 ond is applied to the 
a- a of V664 os a change in operating bios. Assuming thol 
--e ou-put of the regulated — iOO-volt supply fries to de- 
:'c-oso, ‘he reduced voltage at the top end of R650 permits 
•■e '.'o.iage at the junction of R650 and R651 to go more 
'cgotive than the normal — 1.7-volt level at that point, 
"ne increase in negative bios on the grid of V664 reduces 
•-e flow of plate current through V664, the voltoge drop 
across plate-load resistor R663 decreases, and the plate 
-O'tage of V664 and the grid bios of V677A go more posi- 
rlv9. As the grid of V677A goes more positive, the resistance 
tnot V677A offers to the flow of current is decreased ond 
the output voltage rises, compensating for the drop in output 
voltage which initiated reguloting ocHon. Of course, the 
regulator circuit con never completely compensate for a 
change in output voltage, for there must be on error input 
for the circuit to operate, but erny error in output is reduced 
by 0 factor equal to the loop gain of the regulatw- circuit. 

The screen grid of V664 is used as o signal grid for in- 
lecfing a sample of any ripple or tronsicnf voltoge present 
in the unregulated side of the — 100-voit supply irjfo the 
regulator circuit. The regulator circuit thereby ^comes o 
dynamic filter for ripple reduction. The ripple signal is 
applied to the screen of V664, omplified and inverted in 
phase by V664, then applied to the grid of V677A. By the 
time the amplified end inverted ripple gets to the grid of 
V677A, it is of proper omplifudo and phose to concel out 
the ripple appearing at the plate of V677A. 

Unregulated + 325-Volt Supply. The unregulated -h325- 
volf supply voltage source differs somewhot from the voltage 
source for the -150- and 4-100-voll supplies. A center- 
topped secondary on T601 (pins 5, 7, 10, and 14) and silicon 
diodes D702 and D732 form a center-topped bridge rectifier 
circuit with the negative side connected to the positive un- 
reguloted side of the voltage source for the + 100-voit 
supply. The unrcgulotod -(-325-voli output is taken from the 
tronsformer centcr-top {pins 7 ond 10) cor>oecfion. 

The unregulated output of the voltoge source lor the 
-t-lOO-volt supply is approximately 4-180 volts. The ur^reg- 
uloted output of the center-topped bridge circuit is opprox- 
imotely 4-290 volts; this added to the onreguioted —180 
volts provides the —470 volts. However, for the unregulated 
4-350-volt output, the connection is mode ol the center tap 
(4- 145 volts) of the bridge tthe midpoint ot the —290 volts). 



Adding the -f180 and 4-145 volts provides the desired out- 
put of -r325 volts. 

+ 225-Volt Supply. The voltage source for the regulated 
-f-225-volt supply is the unregulated •4325-volt supply 
described in the preceding paragraphs, The regulotor circuit 
is similar to the regulator circuit found in the -150-volt 
supply; the moin difference being thot instead of using o 
glow dischorge tube os a reference voltage source, the 
referer»cc voltage is from the — 550-volf supply. The error 
signol is picked off the junction of precision resistors R60O 
ond R681. The upper end of R680 is connected to the 4-225- 
volt output, and the lower end of R681 is connected to the 
regulated -150-volt supply. The voltage at the junction 
between R680 and R68I is opproximotely 0.1 volt which is 
applied through R682 ond R6^ to the grid of V684B. The 
cathodes of V684 are longfailed to the — 150-volt supply 
ihrough R685. The grid of V684A is grounded. The error 
signal is fed from the grid of V684B through the common- 
cathode circuit to the A side of the tube. Notice that this 
comparator is somewhat different from the comparator 
used in the — 150-volf supply,- the output is token from the 
A side. The error signal is ompiified by V684 and fed, 
unchanged ond in phase, to the voltage divider in the grid 
of V694. V694 olso omplifies and inverts the error signol 
and opplies it out of phose with any chonge in the t225- 
volf output, to the grids of series regulators V677B and 
V737B. 

Here ogoin, the screen of the error amplifier is acting os 
an injection grid for ripple reduction. A sample of the 
unrcguloted supply ripple is applied to the screen of V694. 
V694 amplifies the ripple, inverts if in phose, and applies it 
to the grids o* series regulators V677B and V737B. The 
result is that the some ripple appears simultaneously on the 
grids ond plates of V677B ond V737B, but 180° out of 
phase; thus the ripp'e cancels out. 

-|-350-Volf Supply. The input to the 4-350-volt supply is 
the full voltoge output of the center-topped bridge (see 
description of unregulated 4-325-volf supply) added to the 
unregulated side of the 4-100-volt supply. The operation of 
the regulator circuit is very similar to the operation of the 
4-100-volf regulator except for different component values. 

-|-500-Vol} Supply. Rectified voltage from terminals 20 
and 21 of T601 via 0762 is added to the reguloted voltage 
ol the 4-3S0-volt supply >o supply the necessory voltage for 
the 4-500-volt supply- The operation of the regulator circuit 
is similof to thot of the 4-100-volt regulotor except for dif- 
•’erent component volues. 

Crt Circuit 

The crt circuit (see Crt schematic diagram) includes the 
crt, rt>e high-voltogo power supply, and the controls neces- 
sary to focus Of*d orient tfie display. The crt (Tektronix Type 
T5470-31-2) is on aluminized, 5-inch, flat-faced, gloss crt 
with o holicol oost-accelerotor and electrostatic focus and 
deflection. The crt circuit provides connections for externally 
modulating the crt coihode. The high-voltage power supply 
is composed of a dc-to-50-kc power converter, o voltoge 
regulator circuit, and three high-voltoge outputs, Front-panel 
controls in the crt circuit adjust the trace rotation (screw- 
driver adjustment), intensity, focus, and ostigmotism. In- 
terna! con'fols adjust the geometry ond high-voltogo output 
'evei. 
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High-Voltage Power Supply. The high-voltoge power 
supply IS an oscillator operating at approximately SOkc with 
the tronsformer providing three high-voltoge outputs. The 
use of a 50-kc input to the high-voiloge transformer permits 
the size of the transformer and filter components to be kept 
small. A modified Hortely oscillotor converts dc from the 
-t-325-volt unregulated supply to the 50-kc input required 
by high-voltoge transformer T801. C808 ond the primory 
of T801 form the oscillotor resonont tonk circuit. No pro- 
visions oro made for precise tuning of the oscillotor tonk 
since the exact frequency of oscillotion is not importonl. 

Voltage Regulotion. Voltage regulation of the high-volt- 
age outputs is accomplished by reguioting the ompiilude 
of oscillations in the Hartley oscillotor. The — 1700-voh out- 
put is referenced to the -r350-voli regulated supply through 
a voltoge divider composed of R841, R842, R843, R845, 
R847, R853, ond variable resistors R840 ond R84d. Through 
0 fop on the voltoge divider, the regulator circuit samples 
the — 1700-volt output of the supply, amplifies ony errors 
and uses the amplified error voltage to adjust the screen 
voltage of Harley oscillator V800. If the -1700-volt output 
changes, the change is detected at the grid of V8U8. The 
detected error is amplified by V814B and V8I4A. The error 
signal at the plate of V814A is direct coupled to the screen 
of V800 by making the plote-lood resistor of V814A serve 
as the screen-dropping resistor for V800. Any chonge in the 
-1700-volt output thus changes the screen voltoge of V800 
and the amplitude of the 50-kc oscillotions, R840 provides 
a means of controlling the high-voltoge output through con- 
trolling oscillation amplitude. 

Crt Grid Supply. The approximotely 1700-volt output of 
the high-voltoge power supply is the rectified output of one 
of the two high-voltage secondories on T801. To provide 
dc-coupled unblanking signals to the crt grid, the crl grid 
supply is floating (the dc voltage on the components shift 
in accordance with the unblonking signals). The positive 
side of the crt grid supply is returned to the — 1S3-vo!l sup- 
ply through the unblanking cathode-follower load resistor 
of the sv.'cop generator. The negative side of the crt grid 
supply IS applied through the INTENSITY control to the 
crt grid. 

At the fastest sweep rates, the stray copocitance of the 
floating crt grid circuit makes it difficult for the crt grid to 
rise fast enough to unblank the crt in the required time. 
An isolation network consisting of R827, C829, ond C830 
isolates the capacitive loading. By this orrongement, the fost 
leading edge of the unblonking pulse is coupled through 
C830 and C829 to the grid of the crt. For ^ort-duration 
unblanking pulses, such os those that occur ot the fostest 
sweep rotes, the dc levels on the rectifier ond secondory 
winding arc not appreciably affected, lorger unblanking 
pulses, such as those that occur at the slower sweep rotes, 
charge the stroy capacitance in the 1700-volt output through 
R827. This pulls up the flooting crt grid circuit ond holds 
the crt grid ot the unblonking potential for the duration of 
the unblanking pulse. 

-+- 8300- and -1700-Volt Outputs. Both the -f-8300- ond 
the -1700-volt outputs ore derived from the same secondary 
winding on T801. The full secondary voltage of opproxi- 
mately 2900 volts is applied to a voltage triplet consisting 
of rectifiers V832, V842, and V852 and associated copaci- 
iar>. A lup an [lie seuanduiy provides the input for half- 



wove rectifier V862 in the —1700-volt output. The — 1700- 
volt supply is referenced to the regulated -|-350-volt supply 
through o voltoge divider network. The -f8300-volt output 
is connected to the cd post-deflectlon-occelerotor anode 
via R836 and the -1700-volt output is connected to the 
crt cathode, via R8S7 to provide o totol occelerating voltage 
of 10,000 volts. 

Crt Circuit Controls and Connectors. Optimum size and 
shope of the fluorescent spot on the crt is obtained by od- 
justing the (ronf-ponel FOCUS and ASTIGMATISM controls. 
FOCUS control R84d provides the correct voltoge for the 
second onode (focus ring) in the crt. Proper voltoge for the 
third onode is obtoined by adjusting ASTIGMATISM control 
R864. To obtoin optimum spot size and shape, both the 
FOCUS and ASTIGMATISM controls ore adjusted to provide 
the proper electronic lens configuration in the region of 
the second and third ar^odes of the crt. Spot Intensity is 
odjusted by means of front-panel INTENSITY control R826, 
Vorying the INTENSITY control changes the voltage on the 
crt grid, which in turn varies the beam current. Internal 
GEOMETRY control R861 odjusts the isolation shield voltage 
in the crt, and is odjusted to minimize "bowing" or "tilting" 
of the disploy. Front-ponel TRACE ROTATION control R778 
permits minor adjustments in trace orientation. By adjusting 
the TRACE ROTATION control, the trace con be made 
parallel with the horizontal lines on the groticule. 

An input binding post on the rear ponel of the Type 543B 
provides on input lor externally modulating the crt cathode. 
The input binding post is normally grounded by a link. If 
it is desired to intensity modulate the display from an exter- 
nal source, the link is opened, and the modulating signal is 
coupled to the crt cathode through C858. 

When the Type S43B is used with a multichannel vertical 
plug-in preomplifior that provides duol-troce chopped 
blocking pulses, the blonking pulses are opplied to reor- 
panel CRT CATHODE SELECTOR switch 5W858. With the 
vertical oluc-in preamplifier operating In the chopped mode 
and SW858 set to the CHOPPED BLANKING position o 
positive pulse of approximately 20-vo!fs amplitude Is opplied 
through C858 to the cathode of the crt. At normal intensify 
levels, this pulse is sufficient to cut off the crt during the 
lime the amplifier channels in the verticol plug-in preampli- 
fiers ore being switched. 

Vertical Amplifier System 

T.he verticol ompiifier system in the Type 543B consists of 
on appropriate vertical plug-in preamplifier, a push-pull 
CQihode-followor input stage, a push-pull hybrid delay-line 
driver, o 1860 deloy line, and o push-puli hybrid output 
amplifier. In addition, the trigger-plckoff circuit functions os 
Q port of the verticol amplifier by providing reverse termino- 
lion for the deloy line. 

Vertical input Amplifier. The push-pull output of the 
verticol plug-in preamplifier, with o fixed dc level of op- 
proximafety -t-67.5 volts, is applied to the input of the 
vertical amplifier through terminals 1 and 3 of tho plug-in 
connector. 

R491 and R498, in series with the grids of the push-pull 
coihode-follower stage, as well as T500 are parasitic sup- 
pressors. Input cothode followers V494A and V494B are the 
two holves of c twin triode. The cufhodes of the 
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cathode followers ore returned to ground through vertical 
DC BAL control R49S, which is adjusted to equalize the 
dc voltage (about -r-68.5 volts) on the boses of deloy-line 
driver transistors Q514 ond 0524. The DC SHIFT control 
(R502) varies operating voltage and compensofes for errors 
of thermal balance in QS14 and 0524 as well os 0584 
and 0594. 

The balanced delay-line driver stage is a push-pull cos- 
code amplifier with an adiustoble vertical goin control (RS20) 
connected in the emitter circuit of the two tronsUtors. Goin 
is adjusted by corttrolling the amount of degeneration in the 
emitter circuit of the transistors, R532 and R533 set the 
operation points of 0513 ond 0523 which provide the 
reverse terminotion for the delay line. 

The RC networks in the collectors of 0514, Q524, 0584, 
and Q594 set the individual transistor operoring points for 
thermal balance. 

Vertical Output Amplifier. The vertical output amplifier 
must property terminote the I860 delay line and provide 
broadband amplification of the vertical signols. The deloy 
line is properly terminated by adjusting C568, L554, and 
LS60, 

The output amplifier is a wideband amplifier stoge con- 
sisting of 0584, Q594, V584 and V594 and associated ele- 
ments. High-frequency compensofion in this stage is pro- 
vided by peaking coils L588, 1589, L598 and L599 in the 
plate circuits of V584 and V594. The high-frequency re- 
sponse is voried by adjusting C581 and R580, which pro- 
vide variable high-frequency degeneration in the emitter 
circuit of 0584 and 0594. 

The output stage of the vortical ompiifier is a hybrid 
push-pull CQscode amplifier. This circuit configurotion is 
used to match the low impedance of the transistorized verti- 
cal-amplifier system to the higher impedance required ot the 
ert vertical deflection plates. 

Trigger-Pickoff Circuit. The trigger-pickoff transistor ampli- 
fier Q543, not only provides trigger signals to the time 
base, but supplies the VERT SIG OUT jock with a verticol 
signal. 

Beam-Position Indicators. The beam-position indicators 
B538 ond B539 driven by 0534 ond located on the front 
ponel above the ert, indicate the reiotivo vertical position of 
the trace with respect to the center of the groticule. When 
the beom is centered verficoHy, the potential across either 
neon is insufficient to light it. The current through 0534, 
and thus the voltage across the neons, will change os the 
beam is positioned up or down on the ert. The voltogc 
across one neon will increase, causing it to light, and the 
voltage across the other neon will decrease, causing it to 
remain extinguished. The neon fhot lights will indicate the 
direction in which the beam has been moved. 



Time Base 

The Time Base consists of the sweep trigger and the 
Sweep generator circuits. The sweep trigger circuit includes 
controls for selecting the type, source, and level of the 
trigger to be used, and circuit elements for regeneroting the 
selected trigger into a pulse suitoble for triggering the 
awesfj ^eiicrufuf. The aweep rs iKJ^JVully 



o Milter runup circuit. The sweep generator provides ramp 
voltages for the horizonfol deflec'ion system and the SAW- 
TOOTH OUT contseefor, unblonking pulses, and -f gate 
pulses 

Trigger Generator. The input to the sweep trigger circuit 
is selected by TRIGGER SLOPE switch SWIOA from the 
trigger-pickoff circuit in the vertical ompiifier, the power 
transformer for line triggering, or from the front-ponel TRIG- 
GER INPUT connector. TRIGGER MODE switch SWIOB 
permits further selection of the type of triggering signal; 
either outomoiic, oc low-frequency reject, oc or dc. Once 
the type ond source of triggering signal has been selected, 
the slope on which triggering is desired is selected by TRIG- 
GER SLOPE switch SWIOA. The level of the triggering 
signal required by the sweep trigger circuit is selected by 
adjusting TRIGGERING LEVEL control R17. After this trig- 
gering signal has been selected by the preceding controls 
or>d switches, it is applied to trigger input amplifier V24. 

The trigger-input ompiifier provides o source of positive- 
going sigrtal to drive the following stage and, by means of 
the TRIGGERING LEVEL control, enables the operator to 
select the point on the signol at which triggered operation 
will occur. 

To trigger from a positive-going signal, the grid of the 
V24A section is connected to the tnpui signal source. The 
grid of Iho V24S section is connected to a dc bias source, 
which is adjustable with the TRIGGERING LEVEL control. 
This bios voifoge establishees the voltage present at the 
plote under r>o-signai conditions. 

The voltage of the grid of V24A and the voltage at the 
piote of V24B are in phose with each other; that is, they 
both go through oc zero in the same direction at the same 
lime. Thus, the V24A section octs os a cathode-follower, 
and the signal voltage developed across the cofhode resis- 
tors becomes the input signol to the V24B section, 

To trigger from a negative-going signal, the grid of the 
V24A section is connected to the TRIGGERING LEVEL con- 
trol, and the grid of V24B is connected to the inpui signal. 
With this configurotior^, the voltage at the plate of the V24B 
section will be 180° out of phase with the inpul-signal 
voltage. 

In each of the cases outlined previously, a positive-going 
signol is produced at the plate of the V24B section of the 
Trigger-Input Amplifier irrespective of the polarity of the 
input signal. 

029 and 030 are limiters and allow the trigger circuit to 
count down to provide triggers at a slow enough rate for 
the sweep gating multivibrotor to react. The quiescent 
voltage level on the bose of Q35 is set by the collector 
of Q34 whose bose voltoge is set by R39 (TRIG LEVEL 
CENTERING). The amplitude of the triggering signal neces- 
sary to cause operation of the trigger multivibrator is de- 
termined by the setting of the TRIGGERING LEVEL control. 

Trigger ompiifier Q34 provides odditlonal amplificotion 
to the trigger signal before opplying the signal to the base 
of 035. 

In the quiescent stole, ready to receive o signal, Q3S 
of the trigger multivibrator is conducting ond the collector 
voltage is down. Since the collector is dc-coupiod to the 
base of tliu Q45, Itiui bu>e is lield bciow uuloff. Willi Q43 
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cut off its collector voltage is up ancf no output is devel- 
oped. 

The negative-going portion of the signal from the trigger 
amplifier is required to drive the base of Q35 down. As 
the 035 base is driven negative, the current flow through 
the transistor is restricted and the voftoge of the collector 
starts to rise, 

The rise in voltoge ot the coilecfor of 035 corries the 
base of Q45 in the positive direction. 

The emitters of both transistors ore coupled together, ond • 
follow the oction of the bases. With the 045 base going in 
a positive direction, ond the emitter in a negative direc- 
tion, 045 starts to conduct. As Q45 starts to conduct, the 
emitters of both transistors fellow the action of 045 base; 
hence the emitter voltage starts to rise, 

As the 035 base goes down and its emitter goes up, 
it stops conducting. As Q45 conducts, its voltage drops, 
creating a negotive step at the output. This fransistion oc- 
curs rapidly, regordiess of how slowly the bose foils. 

When the signal opplied to the bose of 035 goes in a 
positive direction, the action described b the previous poro- 
graphs reverses itself. That is, 035 will start to conduct 
once more, while 045 will be cut oft. 

In the AUTO position of the TRIGGERING MODE switch 
the trigger multivibrator is converted from o bisloble con- 
figuration to a recurrent configuration. This is occompiished 
by disconnecting +100 volts from the junction of D49 and 
R38, thereby allowing C49 to chorge ond dischorge. 

In this mode of operation, the trigger multivibrator will 
run in the absence of o triggering signoi. For exomple, 
assume that the bose of Q35 is just being driven into cut- 
off. The voltage at the collector of Q35 will rise, carrying 
with it the base of Q45. As the voltage at the base of 
Q45 storts to rise, Q45 starts to conduct. The falling volt- 
age at the collector of Q45 is coupled to the base of Q34. 

Since the voltage ot the base ot Q34 is foiling, the col- 
lector voltage is rising. This rising collector voltage of Q34 
is then coupled to the base of Q35. The base of Q34 is 
prevented from foiling immediately by the action of C49, 
which must discharge sufficiently to lower the voltoge of 
the base of Q34 into cutoff. 

As the collector voltage of Q34 roises the bose of 035 
sufficiently to bring thot transistor oof of cutoff, its col- 
lector voltage will in torn lower. The lowering collector 
voltage of Q35 is coupled through D43 to the base of Q45, 
thus cousing Q45 to cut off. When 045 reoches cutoff, 
the circuit hos completed one cycle of on opproximafely 
40-cycle repetition rate. 

During calibration, the repetition rote for the AUTO mode 
is odjusted by R47 [TRIG SENS), vdiich comprises port of 
the discharge path for C49. 

Sweep Generotor. The time-base generoior consists of 
three moin circuits: the sweep goring muliivibrolor, the 
Miller runup circuit, and the holdoff circuit. 

The time-base trigger circuit furnishes the waveform which 
initiates a cycle of action in the time-base generotor. Squorc 
waves from the output of the trigger multivibrotor ore fed 
to the time-base generator where they ore differentioted 



ortd used os trigger pulses. To explain the action of the 
time-base generotor ossume it Is in the quiescent state, just 
before the arrival of a suitobie trigger pulse, with V135A 
conducting. 

Square woves, generofed by the time-base trigger cir- 
cuitry, ore differentioted by the C131-R131 network. 

If STABILITY control RllO Is advanced, the grid of V135A 
will become more negative. As the grid of V135A becomes 
more negative, o point is reoched ot which a negative-going 
triggering pulse from the C131-R131 network will drive 
V135A into cutoff. 

As V135A is driven to cutoff, the plate voltage rises, 
corrying with it the grid of cothode-foilower sfoge V135B. 
V1358, used as a cathode follower between the two halves 
of the multivibrotor, isolates the positive-going plate of 
VI3SA from the copocitonco of the ioods requiring o posi- 
tive-going pulse. This results in a foster rise of the positive- 
going poise at the plate of V135A. 

The cathode of V135B is longfalled through Rl4l ond 
R143, ond closely follows the action of the grid. Since the 
grid of VI45 hos o cerfoin shunt capacitance to ground, 
C141 is connected in parallel with R141 to compensate for 
this capacitance. 

The voltage rise at the cathode of V135B drives the grid 
of VMS obove cutoff. As VMS begins to conduct, its plole 
voltoge drops rapidly. Any spiking which moy occur is 
oftenuated by the C150-R150 network. 

When VMS is conducting at the maximum determined 
by circuit parameters, the sweep-gating multivibrator has 
reached its other stable stole ond the action of the Miller 
runup circuit hos been initiated. 

The Miller runup circuit is essentially a Cioss A ampli- 
fier employing negative feedback. The positive-going volt- 
age at the plate of the Miller tube is fed bock to the grid 
through runup cofhode follower VI 73 and opposes the 
attempt of the grid to go negative. Because the gain of 
the Miller tube is high, (approximately 200) it is possible 
to maintain on essentiolly linear rate of charge on the tim- 
ing copocifor. 

In the quiescent state of the time-bose generator, the 
voltoge of the plate of the Miller tube is determined by 
the voltoge drop ocross the dc network formed by neon 
lomp 8167, the runup cothode follower, and the discon- 
nect diodes. The purpose of this dc network is to establish 
a voltage at the plate of the Miller tube of such value that 
the tube will operote obove the knee, and hence over the 
linear region of its chorocteristic curve. 

The grid of Miller tube V161 is returned to the -150- 
volf supply through timing resistor R160. In the quiescent 
stote of the time-base generator the grid of the Miller tube 
is held slightly negative, but wall above cutoff, by the flow 
of the current through D150 of the disconnect diodes. When 
the disconnect diodes s'op conducting, the grid of the Mill- 
er lobe fends to become more negative. 

As the grid of the Miller tube storts negative, the plate 
becomes more positive. This positive-going excursion of 
the piofe carries the grids of runup cathode follower V173 
with it. The voltage at the grids of VI 73 is mointained 
ot 0 constant difference with respect to the Miller-tube plate 
voltage by the voitogo drop ocross neon bulb B167, C167 
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and R168 form c network connected oround 8167 to im- 
prove the risetime. 

Bootstrap capacitor Cl 65 is conrsecied between a tap 
on the Miller tube plate load ond the cothodo of V173. 
This bootstrap capacitor increoses the chorging rote of 
the stray copacitances in the Miller-tube plote circuit, Its 
action is most important in the generotion of fast sweep 
rates. 

The cothode of V173 follows the action of the grids 
closely. This results In o linear rise in the volfoge ol the 
upper end of timing copocitor C160. Since the charge 
on the capacitor cannot chonge instantoneously, this volt- 
age is coupled to the grid of the Miller tube in o direction 
to correct for the otiempt of the Miller-tube grid to go 
negative. 

Current to charge the timing copocitor is sut^lied through 
timing resistor R160. Since the voltage across the timing 
resistor is virtually consfont, a constant current source is 
thus provided for charging the timing capacitor. 

The linear voltage rise ot the cathode of V173 is used 
as the time-base sawtooth. This voltoge rise continues until 
0 positive step from the sweep gating multivibrator raises 
the plate voltoge or the disconnect diodes to the point 
where they begin to conduct. 

The positive-going voltoge ot the cothode of V173 is 
coupled back to the input of the sweep goting multivi- 
brator and couses that circuit to revert to its other state. 
It is kept from acting on further trigger poises by the oc- 
tion of the holdoff circuit. 

The waveform coupled to the time-base generotor from 
the time-base trigger circuit contains both positive- and 
negative-going pulses. To prevent a negotive-going pulse 
from triggering the sweep gating multivibrator before the 
action of the time-bose generator is completed, the grid 
of V135A must be held above cutoff. 

The holdoff circuit keeps the grid of VI35A above cut- 
off until the capacitances in the time-base generator have 
had time to reach their quiescent state. The point at which 
the holdoff circuit will oilow the sweep goting multivi- 
brator to return to its quiescent state is determined by the 
adjustment of R1 76 [SWEEP LENGTH). 

The sowtooth present ot the cathode of the runup cothode 
follower Is coupled to the grid of V183A through R176. 
During calibration, R176 is adjusted so that the lime base 
terminates after it has passed the right-hond limit of the 
groticule. R176 adjusts the voltoge ot the grid of V183A 
and consequently at the cathode of V183A and olso on 
Cl 80, thus determining when the sweep ends. 

The positive-going pulse from the grid of V183A is coupled 
to the cathode of V183A and the grid of VI 338. The ac- 
tion of Cl 80 retards the voltoge at the grid of V133B. 
The value of Cl 80 is chosen so ihot its copocilonce will 
prevent the voltage at the grid of V1338 from foiling until 
all copocitonces in the time-bose generator hove returned 
to their quiescent level. 

Unblanking Circuit. In the quiescent stole of the time-bose 
generator, the ert beam is cut off. To allow the erf beom 
to bo seen, the potential at the control grid of the erf must 

be roiaed, The voltoge rise oppeorlng at the cothode of 



V1358 in the time-base generator is used to drive cathode 
follower V183B. The signal on the cathode of V183B un- 
blonks the beam during the time o sawtooth is generated, 
permitting the lefi-to-right motion of the beam to be seen. 

The end of the unblonking pulse coincides with the end 
of the lime bose, ond the ert is blanked during the retrace 
portion of the sweep and during quiescent period of the 
time-base generator. 

Output Waveforms, The time-base sowtooth from the 
cathode of V173 is fed through cathode-follower V193B 
and is ovoilobie at the SAWTOOTH OUT front-panel con- 
nector. 

The some pulse that is fed to the grid of VI 638 for un- 
blonking purposes is also fed to cathode-follower V193A 
which makes the pulse available ot the 4-GATE OUT front- 
panel connector. 

Single Sweep Circuit. When the SINGLE SWEEP switch 
is in the center position, plate voltage is applied to V133A 
ond this tube operates in conjunction with V125 as a bi- 
stable multivibrotor. 

In the first stable state after the completion of a sweep, 
V125 is cut off and V133A is conducting. In this state, 
the divider between the plate of VI 25 and the grid of 
V133A sets the cothode voltage of the lockout multivi- 
brator and consequently the grid voltage of V135A, LOCK- 
OUT LEVEL ADJ Rf2S is adjusted to set the grid of V135A 
high enough so that the sweep gating multivibrator connot 
be triggered; this locks out the sweep. 

Placing the SINGLE SWEEP switch to the RESET posi- 
tion grounds C122. This causes a sharp drop in the plate 
voltage of V125. The drop in the plate is fed through the 
divider between the plate of V125 and the grid of V133A 
and forces the lockout multivibrator into its other stable 
state with V125 conducting and V133A cut off. With V133A 
cut off, its plate voltage rises and ignites the READY light. 
With V125 conducting, the STABILITY control regains con- 
trol over the grid level of V135A 

Depending on the adjustment of the STABILITY control, 
a sweep con now be produced in one of two ways. If 
the STABILITY control is turned fully clockwise, the grid 
of V135A will be pulled down and cause the sweep gating 
multivibrotor to switch to its other state and initiate a 
sweep. Or, if the STABILITY control is adjusted for trig- 
gered operotion, the sweep will bo initiated by the first 
negative trigger pulse to arrive at the grid of V135A. 

As the sweep begins, the rising sawtooth voltage pulls 
op the cathode of V133B by the holdoff action previously 
described. As the cathode of the lockout multivibrator 
follows the cathode of V133B up, V125 cuts off and V133A 
conducts. As the cothodes continue to rise (following the 
rise in the sowtooth sweep voltage) V133A cuts off again. 
Both tubes ore then held cut off for the remolnder of the 
sweep and the READY light stays on. When the grid of 
V135A rises to the point qf which the swoop gating multi- 
vibrator reverts, the sweep is terminated. 

As hold-off copocitor C180 dischorges, the cathodes of 
the lockout multivibrotor start to fall, The grid level of 
VI33A is such thot this tube comes out of cutoff first, thus 
V133A conducts ond V12S remains in cutoff. As V133A 
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conducts, its plate drops and extinguishes the READY light. 
A new sweep cannot be initiated until the SINGLE SWEEP 
switch is ogoln pressed to the RESET position. 

Dual-Troce Syne Pulse and Chopped Blonking Circuitry. 
Synchronizing pulses for duot-iroce plug-in preomplifiers 
ore supplied by V154B. When molfivibroior V145 cuts ofl, 
a sharply differentiated positive pulse is developed at its 
screen, This pulse, coupled to the grid of V154B, produces 
0 negative trigger at the plote of VI54B. This trigger then 
switches the muliivibrotor in the duol-lroce unit employed 
for olternote sweeps. 

When the duol-troce multivibrotor is connected for free- 
running operation to produce chopped sweeps, a negative 
pulse is coupled from the multivibrator to the grid of VI54A. 
The resultant positive pulse at the piofe of V154A is coupled 
to the cathode of the erf to btonk out the beam during 
switching. Refer to the dual-trace plug-in unit instruction 
manual for a detailed description of the switching opera- 
tion. 

Horizontal Amplifier 

The Horizontal Amplifier converts the single-ended sow- 
tooth output of the time-base generotor info □ push-pull 
signal suitable for driving the horizontal plotes of the crt. 

The dc-coupled Horizontal Amplifier consists of o cathode- 
follower input stage, two stages of push-pull omplificotior* 
ond a cathode-follower output stage. The gain of input 
amplifier V354-V364 is controlled by negative feedback 
applied from the cathodes of the output of sfoge V374B- 
V384B. The amount of negotive feedback applied to the 
input amplifier, ond her>ce the gain of the amplifier, is 
determined by the setting of the HORIZONTAL DISPLAY 
switch. As the magnificotion factor is increased the goin 
is increased by decreasing the feedback. 

Input Amplifier 

The positive going sweep sawtooth volfoge produced 
by the lime-base generator circuit is coupled through a 
frequency-compensated voltage divider to the grid of input 
cathode follower V343. The ottenuofion of the divider can 
be altered slightly by the adiusimenf of R342 XI CAL. 
The small time-constont network C339-R339 inproves the 
start of the waveform at the foster sweep rotes. The two 
positioning controls, HORIZONTAL POSITION R340 and 
VERNIER R346, affect the beom positioning by oltering the 
dc level at the grid of V343. The voltoge and resistance 
values in the positioning circuits are such that the VERNIER 
can move the spot about ^ cm while the HORIZONTAL 
POSITION control can move the spot oboul 10 cm when 
the HORIZONTAL DISPLAY switch is in the NORMAL (XI) 
position. Because of their low impedance, on adjustment 
of the positioning controls does not moleriolly alter the 
oitenuation of the divider network. 

Input amplifier V354-V364 1$ a coihode-coupled phase 
inverter; the positive-going sowtooth ot the grid of V364 
is converted to a push-pull sowioolh of the plote circuits 
of V354 and V364, 

The impedance network connected between the two 
cathode circuits plays an important role in determining 

the omount negative leedbaeic opplJed li> llie iiiijut 



amplifier. Two of the components in this network, R361 
ond C36t, hove their voiue selected by the HORIZONTAL 
DISPLAY switch. The negative feedback which comes from 
the output cothode follower stage is opplied through o 
frequertcy-compensated divider consisting of R387-C3S7 on 
one side ond R388-C388 on the other, and the impedance 
connected between the cothodes of the input amplifier. 
The smoller the impedance connected between the two 
cothodes the greater the drop across the series components 
and the less the omount of feedback applied to the input 
omplifior. Detoiis of the R361-C361 network are shown in 
the switch loyout on the Horizontal Amplifier diagram. 
In the XlOO SWEEP MAGNIFIER position of the HORI- 
ZONTAL DISPLAY switch, R361 and C361 are replaced 
with very small impedance. This decreases the negative 
feedbock and increases the gain of the stage TOO times 
over that of the NORMAL (X!) position of the switch. XlOO 
CAL R37S is adjusted so thot the stage goin in the XlOO 
SWEEP MAGNIFIED position of the HORIZONTAL DIS- 
PLAY switch is 100 times that of the NORMAL (XI) posi- 
tion. The XI CAL control R342 is adjusted to attenuate 
the input signal so that the Horizontal Amplifier has the 
desired omount of deflection in the NORMAL (XI) position 
of the HORIZONTAL DISPLAY switch. 

To odjust for the dc shift in V3S4 which is caused by 
thermal chonges in the tube, a dc shift network consisting 
of C3d4, R364 ond R365 is connected between the cathode 
of V374B ond the input grid of V354. The dc shift network 
provides positive feedback to V354; the omount of posi- 
tive feedbock is controlled by adjusting DC SHIFT R365. 
When the DC SHIFT control has been properly set, the 
start of the froce will remoin constont, 

SWP/MAG REGIS R359 is adjusted to preserve the dc 
balance of the amplifier os the degeneration networks in 
the cathode circuit of the input amplifier ore changed. 
This will insure that the portion of the Iroce in the exact 
center of the crt, when the HORIZONTAL DISPLAY switch 
is in the NORMAL (XI) position, will be expanded sym- 
metricolly about the center when the switch is moved to 
any of the SWEEP MAGNIFIED positions, 

Two MAGNIFIER neon glow lamps are located on the 
front panel immediately below the HORIZONTAL DISPLAY 
switch; circuitry for the (amps is shown in the switch-detail 
on the Horizontol Amplifier schematic. The MAGNIFIER 
ON lamp lights whenever the HORIZONTAL DISPLAY 
switch is in any of the SWEEP MAGNIFIED positions. The 
MAGNIFIER UNCALIBRATED lamp is connected to light 
whenever the sweep rate exceeds the moximum calibrated 
role of 0-02 .iisec/cm. This fomp will not light as long as 
the setting of the TIME/CM switch, divided by the mag- 
nification foctor, is not faster than 0.02 nsec. 

Output Amplifier 

The positive feedback fed output amplifier stage V374A- 
V384A operotes os a conventional high gain, push-pull, 
plote looded amplifier. The cothode followers V374B-V384B 
provide a high-impedance, low-capacitonce load to help 
keep the gain of the stoge constont over the sweep range 
of the instrument. The cothode followers also provide the 
necessary low-tmpedonce output to drive the capacitance 
of the horizontal deflection plates, Bootstrap capocitors 
C378 and C382 improve the response at the faster sweep 
lores by supplying oddirional current from the output 
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cathode follower stage to charge and dischorge the stray 
capacitance In the plate circuit of the output amplifier, 

Tho positive feedback network of C368, R360, R367, R36B, 
R369 and R370 gives the output amplifier its extremely 
high gain. This network is connected between the cathode 
of V374B-V384B and the input grid of V374A-V384A, C368 
is adjustable so thot the feedback network will provide 
the same impedonce at eoch plate of the driver stage. 

At the foster sweep rates the current through the output 
cf tubes IS too smoll to dischorge the copocitonce of the 
horizontal deflection plofes ond their ossocioled wiring ot 
the required rate. Additionol current for this purpose is 
provided by the gated pentode V394 connected to the 
cathode-return circuit of V374B. This permits the cathode 
of V374B, the negative-sawtooth cotbode follower, to run 
down at the required rate, A similor current boost is not 
required for V384B since this tube is the posifive-sowfoofh 
cathode follower and the cothode runs down during the 
retrace. 

Because the plate current of a pentode is foirly constont 
over a lorge ronge of plate voltage, the cothode current 
of V3748 will remain nearly constant even though its cath- 
ode falls about 100 volts during the trace portiof) of the 
negotive sweep waveform. 

The odditionol current required for foster sweep rotes is 
obtained by applying o positive flat-topped pulse to the 
grid of the pentode V394 during the period of the sweep. 
This pulse is derived by differentloting the positive-going 
sawtooth, ovallable at the cothode of V384B, in C394 ond 
the resistance in the grid circuit of V394. The amplitude of 
the pulse is proportional to the slope of the sawtooth, and 
thus proportional to the sweep rate. 

Beom-Position Indicators. The beam-posiliorj indicators 
B380 and B390 located on the front ponei above the crt 
indicate the relative horizontal position of the spot or center 
of the troce with respect to the center of the graticule. 
When the spot or trace is centered horizontally, the po- 
tential across either neon is insufficient to light if. As the 
beam is positioned left or right on the crt, the voltage 
across the neons will change. The voltage across one neon 
will increase, causing it to light, and the voltoge ocross 
the other neon will decrease, cousing it to remoin extin- 
guished. The neon that lights will indicole the direction 
in which the spot or troce has been moved. 

External Horizontol Amplifier. The setting of the EXTER- 
NAL HORIZONTAL VOLTS/CM switch determines whether 
the signal is directly coupled to the grid circuit of V324A. 
or whether one or two frequency-compensoted ottenoafors 
is connected to the signal path. For all positions of this 



switch the input impedance is 1 megohm shunted by approx- 
imotely 43 pf. 

The External Horizontal Amplifier V324 operates as a 
cathode-coupled amplifier. V324A is the cathode follower 
and V324B is the grounded-grid stage. VARIABLE control 
R325 provides o meons for adjusting the gain over a 10 
to 1 range. EXT HORIZ DC BAL control R334 adjusts the 
dc level of V324B so thot its cathode will be ot the same 
voltoge as the cothode of V324A when no signal is applied 
to the grid of V324A, With the cothode at the some volt- 
age there will be no current through VARIABLE control 
R325. By this arrangement on adjustment of the VARIABLE 
goin control will not change the dc level of the plate of 
V3248 or*d therefore will not affect the positioning of the 
beom. 

The gain of the Horizontal Amplifier, when connected to 
the External Horizontal Amplifier, is calibrated by means 
of EXT HORIZ AMP CAL control R3dlM, shown on the 
switch layout section of the Horizontal Amplifier diagram. 
R361M is odjusted so the horizontal deflection will agree 
with the setting of the EXTERNAL HORIZONTAL VOLTS/CM 
switch when the VARIABLE control is turned fully clockwise 
to the CALIBRATED position. 



Amplitude Calibrator 

The ompiitude calibrator is a squore-wave generator 
with opproximately a 1-kc output available at the front- 
panel CAL OUT connector. The amplitude calibrator con- 
sists of multivibrator V875 and V885A connected to switch 
cathode follower V68SS between two operating states: cut- 
off ond conduction. 

During the negative portion of the multivibrator wave- 
form, the grid of V885B is driven well below cutoff and 
its cothode rests at ground potential. During the positive 
portion of the woveform, V875 is cut off and its plate 
rests slightly below +100 volts. The cutoff voltage at the 
plate of V875 is determined by the setting of CAL ADJ 
control R879; part of the divider connected between +100 
volts ond ground- 

Colhode-follower V885B has a precision topped divider 
for its cothode resistor. When the CAL ADJ control is 
properly adjusted, the cothode of V8859 is at +100 volts 
when V875 is cut off. 18 output voltages from 0.2 mvolts 
to 100 volts ore ovoilable through tapped divider, R885- 
R893, and lOOO/l divider R896-R897, C885, connected be- 
tween the cothode of V885B and ground, connects the out- 
put waveform for overshoot. 

The amplitude colibrator provides a 0.1 -volt output when 
the AMPLITUDE CALIBRATOR switch is set to 0.5 volt and 
Q 50-n load is connected to the CAL OUT connector. 




SECTION 4 
MAINTENANCE 



PREVENTIVE MAINTENANCE 
Panel Removal 

The side and boffom panels of *he Type 543B ore held 
in piece with coin-slotted fastenefs. To remove Ihc ponels,' 
turn each fastener a quarter lorri courjferclockwise. 

When replacing the panels, posifiofi os indicoled on the 
inside of each ponet to insure proper air flow throughout 
the instrument. 

For instructions orr removing the cabinet from the Type 
RM543B see Rackmounfing Instructions. 

Recalibration 

To insure occurote meosuremenfs, check the calibration 
of the instrument offer each 500 hours of operation or every 
six months if used intermittently. Complete calibration in- 
structions are given in Section 5 of this manual. 

The calibration procedure can olso bo helpful in localiz- 
ing certain troubles in the instrument. In some coses minor 
troubles, not opporent during normal use, may be reveoled 
and/or corrected by recalibration. 



Visual Inspection 

The Type 543B should be inspected occosionoliy for such 
defects os broken connections, broken or domaged ceramic 
strips, improperly seated tubes or tronsistors ond heaf- 
damoged ports. 

The remedy for most visible defects is obvious; however, 
particular care must be token if heat-damaged ports are 
located. Overheating is usually only a symptom of trouble. 
For this reason, it is essential to determine the actual cause 
of overheotlng before the heat-damaged ports are repioced; 
otherwise, the damage may be repeated. 

Cleaning 

The Type 543B should be deoned os often as operating 
conditions require. Accumulotions of dirt in the instrument 
can cause overheating ond component breokdown. Dirt 
on components acts os an insuloting bionket and prevents 
efficient heat dissipation. It olso provides o conduction path 
for electricity. Dirt in the air filter chokes the flow of cool- 
ing air and results in excessive operoting temperolure. 

Air Filter. The air filler should be visuoliy checked every 
few weeks and deoned if dirty. More frequent inspections 
and cleaning ore required under severe operoting condi- 
lions. To dean the filter, wash it out in the some monner 
as a plastic sponge. Rinse the filter thoroughly and lei it 
dry. Coat the dry filler with fresh 'Filter Kote" (Tektronix 
Port Number OOb-580) or "Hondi-Kofer" (ovoiloble locally 
through most air conditioner suppliers). Let the filter dry 
thoroughly betore remstalling. 



Exterior. Loose dust occumulated on the outside of the 
Type 5438 can be removed with a doth or small paint 
brush. The point brush is particularly useful for dislodging 
dust on and around the front-panel controls. Stubborn dirt 
can be removed with a soft doth dampened in a mild 
solution of water and detergent. Abroslve cleaners should 
not be used. 

Clean the foce of the ert with o soft, lint-free doth 
dampened with denatured alcohol, 

CAUTION 

Avoid the use of chemicals which might damage 
the plastics used in this instrument, particularly 
the lucife plastic ert faceplate. Some chemicols 
to ovoid ore benzene, toluene, xylene, ocetone 
or similor solvents. 

Interior. Although oir entering the Type 543B is filtered, 
some dust moy penetrate into the interior of the instrument, 
This dust should be removed occasionally due to its con- 
ductivity under high humidity conditions. The best way 
to cleofj the interior of the equipment is to first carefully 
vacuum all occessible areas and then blow owoy the re- 
maining dust with dry, low-pressure air. Avoid the use of 
high-velocity air which might damage some of the compo- 
nents. Remove any dirt which remains with a soft point 
brush or a domp cloth dampened with a mild detergent 
ond wafer solution. A cotton-tipped applicator is useful 
for cleaning in norrow spaces or for cleaning ceramic 
terminal strips or etched wiring boards. 

The high-voltage circuits including parts located under 
the high-voltage shield should receive speciol attention. 
Excessive dust ond dirt in these areas may cause high- 
voltage arcing and result in improper instrument operation. 



Lubrication 

The fon motor bearings should be lubricated every three 
Of four months with a few drops of light machine oil (see 
Fig. 4-1). Failure to lubricote the fan beorings periodically 
moy cause the fan to slow down and eventually fail. 



CORRECTIVE MAINTENANCE 

Soldering 

Speciol silver-bearing solder is used to establish a bond 
to the ceromic terminal strips in Tektronix instruments. This 
bond can bo broken by repeated soldering (especially if 
ordinory tin-icod solder is used) or by excessive heating. 
Solder containing about 3% silver is recommended. A small 
supply of this solder is provided on a spool mounted inside 
the Type 5438. Additionol silver-bearing solder can usually 
be purchosed locoily; however, it may be purchased through 
your Tektronix Field Engineer or representative — specify 
port number 251-514. 
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F 19 . 4>1 . Fen motor Ikibrication points. 



The following procedure is recommended when soldering 
to ceromic terminal strips: 



previously and apply the iron to the junction to be soldered, 
Use only enough heat to allow the solder to flow freely 
along the wire so that 0 solid solder joint is formed. Ex- 
cessive solder ood/or heot moy couse the solder to run 
ir»io the tube socket or onto the switch contacts ond ruin 
the port; whereos, inodequote heat will result in 0 poor 
electrical connection, 




^•9. 4>2, Ceramic itrip osiembly, 



Ceramic Terminal Strips 

Fig. 4-2 shows an assembled ceramic terminoi strip. Re- 
plocement strips with studs attached ore supplied under 
one port number; the spacers are supplied under a sep- 
arote port number, However, the old spacers may be re- 
used If not damaged. 

Usually a strip con be pried out of the chassis or pulled 
out with Q pair of pliers. If desired, a hammer ond punch 
moy be used to drive out the studs from the opposite side 
of the chassis. 



1. Use a wedge-shaped soldering-iron tip about ’/* inch 
wide. This allows heat to be oppiied directly to the 
solder in the terminal strip, thereby reducing the omount 
of heat required. 

2. Maintain a dean, property tinned fip. 

3. Use 0 hot iron for a short time. A 50- to 75-waft iron 
hoving good heat transfer ond storoge chorocteristics 
is odequate. 

4. Avoid putting pressure on the strip. Excess pressure may 
crock or chip the strip. 

5. Apply only enough heot to moke the solder flow freely. 

6. Do not attempt to fill the notch on the strip with solder; 
insteod apply only enough solder to cover the wires 
adequately and establish 0 solid solder joint. Overfill- 
ing the notches may result in crocked terminoi strips. 
If the lead extends beyond the solder joint, clip the 
excess os dose to the joint os possible. Remove oil 
wire dippings from the chossis. 

When soldering to metal terminals (e.g., pins on o tube 

socket or terminals on a switch) a slightly different tech- 
nique should be used. Prepare the iron os described 



When the damaged strip has been removed, place the 
new or used, but undamoged, spacers in the chassis holes. 
Then, carefully force the studs of the new strip into the 
spacers until they ore completely seated, If necessary, use 
a soft-foced mallet and top lightly directly over the stud 
area of the strip. 

Component Replacement 

Certain ports in the instrument ore eosiest to replace by 
following a definite procedure. The procedures for re- 
piocing these ports are outlined in the following para- 
graphs. 

Many electrical components ore mounted in a particular 
manner to reduce or control stray capacitance or induc- 
lonce. Attempt to duplicate the original locotion and mount- 
ing when rep!acir>g components. When selecting replace- 
ment ports, remember thot the physicol nature of c com- 
ponent con affect its performance at high frequencies. 

After repair, check the instrument colibrotlon. 

WARNING 

Turn off the instrument power before replacing 

transistors or other components. 
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Standard Parts 

Many of the components in this instrument ore stondord 
eiectronic ports that con be purchased locally. However, 
oil ports in the instrument con be obtained through your 
Tektronix Field Engineer or representofive. Before Porchos- 
ing or ordering ports, check the ports list ir» Section 6 to 
determine the volue, tolerance end rotlng required. 

Special Parts 

Some of the ports in the instrument ore monufoctored or 
selected by Tektronix to meet specific requiremersts, or ore 
manufactured for Tektronix to our specifications. These ports 
and most mechanical ports should be ordered through your 
Tektronix Field Engineer or representofive. See "Ports 
Ordering Information" and "Special Notes ond Symbols" 
In Section 6. 



Tubes and Transistors 

Tubes or transistors should not be rcptoced unless they 
are actually defective. If tubes or tronsisfors ore removed 
and found to be occeptoble, be sure to return them to their 
original sockets. Tube- or transistor-fester checks on the 
tubes or transistors used in the Type 543B ore not recom- 
mended. Testers moy indicate o tube or tronsistor to be 
defective when it is operating sotisfoctorily in o circuit, or 
moy fall to indicate tube or transistor defects vdsich affect 
the performance of the circuit. It is recommended Ihof tubes 
and transistors be checked by substitution. If the tube or 
transistor is good, return if to its socket. Unnecessary re- 
placement of tubes or transistors is not only expensive but 
may also result in needless recolibrotioo of the instrument. 



Wafer Switches 

Individual wafers of swifrfi assemblies ore normoliy not 
replaced. Replacement switches may be ordered from 
Tektronix either wired or unwired; see the ports list for the 
port numbers. 

Cathode-Ray Tube 

To remove ond replace the cothode-roy tube, use the 
following procedure; 

WARNING 

Be careful when handling a erf. Avoid striking 
It on any object that might cause it to crock and 
implode. Flying gloss from on imploding ert con 
couse serious injury. Use safety glasses or o plas- 
tic face mosk for protection. 

1. Remove ert bezel nuts, bezel and plostic light filter or 
ert protector plate (see Fig. 4-2). 

2. Remove plastic eyebrow and retoining spring from the 
top of the ert (see Fig. 4-3). 

3. Remove ert anode feed, disconnect oil leods from the 

neck of the ert except the ert trcice.rotcstion ooH lends 




4. Using 0 Phillips screwdriver, loosen erf base clomp (see 
Fig. 4-4) so fhot the erf boss is loose In the base clomp, 

5. With a chisel-tipped plastic or wooden dowel, care- 
fully work the ert socket loose from the ert base, 

6. Grasp the face of the ert with the right hand. Push the 
ert carefully towards the front of the instrument with the 
left hand. Be careful not to bend the neck pins. Remove 
the ert through the front of the oscilloscope. 

7- Before reinstolling the ert, dust talcum power on the ert 
base. This prevents the base of the ert from sticking 
to the neoprene boshing inside the base clamp. 

8. Carefully insert the new tube Into the shield and the 
tube base damp. Keep the anode button in line with 
the anode connector bole so thot the button is aligned 
with the hole when the ert is fully inserted. 

9. Reconnect the ert socket to the tube base, 

10. Turn the ert so that the horizontal graticule tines are 
parallel with the top of the front panel. 

NOTE 

If the ert face is not aligned with the front of the 
oscilloscope, use a V41" hexagonal wrench to 
loosen the two socket-head mounting screws that 
fasten the base damp to the mounting bracket 
(see Fig. 4-41. Move the base clamp and ert 
rodioily to align the face of the erf with the front 
panel of the Instrument, 

11. Install eyebrow and eyebrow retainer spring. Position 
the ert so thot the front surfaces of the light pipe and 
eyebrow are flush, 

12 Tighten the base damp. 
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Cfl Vitwing hols for crt 

Sockot bo 90 clomp rcrow. 




Mounting icrtws for 
crt baie clomp brocket. 



Pig. 4-4. Leotoning tha cri boss clomp. 

13. Reconnect the anode and neck-pin leads (observe color 
code). 

14. Tern on Ihe oscilloscope and obtain a free-running 
sweep on the crt. 

15. Check the trace alignment with the graticule lines. If 
the trace Is not parallel with Hie groficule lines, odjost 
Ihe TRACE ROTATION control to realign the trace. 

16. Remove all smudges and dirt from the crt face with a 
soft, lint-free doth dompened with denolured olcohol, 

17. Replace light filter or crt protector plofe, crt bezel and 
bezel nuts. 



Circuit Numbers — 



1 — 99 Time-Base Trigger 

100 — 199 .Time-Base Generator 

300 — 399 Horizontal Amplifier 

460 — 599 Vertical Amplifier 

600 — 799 Power Supply 

800 — 869 Crt Circuit 

870 — 899 Calibrator 



Switch Wafers 

Switch wofer^ shown on the schematic diagrams are 
coded to indicate the position of the wafer in the complete 
switch assembly. The number portion of the code refers 
to Ihe wafer number counting from the front or mounting 
end of the switch toward the reor. The letters 'F and 'R' 
indicote whether the front or rear of the wofer Is used 
to perform the particular switching function. 



Wiring Color>Code 

All wiring in the Type 543B is color-coded to facilitate 
circuit treeing. The widest color stripe identifies the first 
color of the code. The background color indicates the 
following: white — positive voltage, tan — negative voltage, 
gray — unregulated voltage. 

The regulated power-supply wiring is identified by the 
following code. 

-t-500 volts. .. .GfQon-black-brown on white background. 

-|-3^ volts. .. .Ofonge-green-brown on white background. 

-t-225 volts. .Red-red-brown on white background. 

-f-100 volts. .. .Brown-black-brown on white background. 

— 150 volts .... Srown-green-browfi on tan background. 

The healer wiring is indicated by a white background and 
a blue first stripe. The remainder of the wiring in the Type 
5438 is not color-coded in any porticular manner; the color 
used is to facilitate point-to-point circuit tracing within the 
instrument. 



TROUBLESHOOTING AIDS 
Schematic Diagrams 

Schematic diagrams for eoch circuit in this inslrumcnl ore 
located at the back of this monuoi. In oddifion, a block 
diogram provides on overall picture of instromenl operolion. 
The circuit reference designation for each electronic com- 
ponent in the instrument is shown on the circuit diogroms 
along with impertant voltoges and waveforms. Component 
description ond toleronce is given in Section 6 of this 
manual. 

The following list shows the circuit reference dcsignotions 
ossocioted wiiti each circuit in this instrument. 



Resistor Color-Code 

Some stable metal-film resistors ore used in this instrument. 
These resistors coo be identfied by their gray body color. 
If o metal-film resistor has o value indicated by three signifi- 
cant figures and a multiplier, it will be color-coded accord- 
ing to the ElA stondord. If it hos o value indicated by 
lour signilicont figures ond o multiplier, the volue will bo 
printed on the body of the resistor. For example, o 333 k 
resistor will be coior-coded, but a 333.5 k resistor will hove 
its voioe printed on the resistor body. The color coding 
sequence is shown in Fig. 4-5 end Table 4-1. 

Composition resistors used in this instrument are color- 
coded according to the blA color code. 
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Fig. 4-5. Standord EIA color codo for moraUfjlm rosiston. 

TABLE 4-1 



Color Code Sequence 



Color 


1st 

Sig- 

Fig, 


2nd 

Sig. 

Fig, 


3rd 

Sig. 

Fig, 


Multiplier 


(±1 % 
Tolerance 


Block 


0 


0 


0 


1 




Brown 






1 


10 


1 


Red 


2 


2 


2 


100 


2 


Orange 


3 


3 


3 


1,000 




Yellow 


4 


4 


4 


10,000 




Green 


5 


5 


5 


100,000 


0.50 


Blue 


<5 


6 


6 


1,000,000 


0.25 


Violet 


7 


7 


7 


10,000,000 


0.10 


Gray 


B 


8 


8 


100,000,000 


0.05 


White 


9 


9 


9 


1 ,000,000,000 




Gold 1 






0.1 


5 


Silver 1 






0.01 




No Color 1 
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TROUBLESHOOTING 

General Information 

This portion of the tnstructiori Monuol includes information 
to facriitote more efficient troubleshooting of the Type 543B 
if 0 trouble develops. During troubleshooting, information 
con'oined in this section of the monuo! should be correlated 
with Information obtained from other portions of the manual. 

In generol, troubleshooting an instrument con be divided 
into two ports; isoloting the trouble to the originofing circuit 
end the actual locatiorr of the defective component. The 
following general procedures ore included to help isolate 
the trouble to the circuit involved. The circuit trouble- 
shooting informotion should be used to iocote the defective 
compo.nent. 



Circuit Isolation 

The Type 543B con be divided into 7 mojor circuits. These 
crrcvlfs «rc; 



1. Time-Base Trigger. 

2. Time-Base Generator. 

3. Horizontol Amplifier. 

4. Verticol Amplifier. 

5. Power Supply. 

6. Crt Circuit. 

7. Calibrator. 

Although the Type 543B is a stable instrument, it is pos- 
sible for circuits to get out of calibration, thereby producing 
an apparent trouble. Before proceeding with any detailed 
trouble analysis, be sure that the trouble connot be corrected 
by meons of a normal calibration adjustmenr. If there is 
ony doubt, recalibrate the entire suspected circuit using 
the procedure given in Section 5. 

When a trouble occurs in the instrument, first rocheck the 
seitirrgs of all controls to see that they ore set properly. 
Then turn the front-panel controls throughout their ronge 
to see what effect, if ony, they hove on the trouble. The 
normol or obtrormol operation of eoch control moy help to 
indicote the circuit in which the trouble is located. 

When verticol-systcm troubles are encountered, isolate 
the trouble to the Type 543B or the vertical plug-in unit. 
The best way to do this is by substituting another vertical 
plug-in unit. If the trouble appears to be in the plug-in unit, 
refer to the Moinfenance section of the plug-in unit In- 
struction Manual. 

If the instrument does not operate at all, check the 
obvious things first. Check if the instrument is plugged in 
and there is power at the socket. Check the line fuse, Check 
Ihot the pilot lamp and tube heaters are lit. When the 
obvious indications of trouble have been checked, proceed 
to a more defaiiled anoysis of the trouble. 

Unusual troubles moy often occur due to a failure in one 
of the low-voltoge power supplies. Also, the circuits of 
the Type 5438 moke if possible for on incorrect voltage to 
offect one circuit more than onothcr. Consequently, a 
power supply trouble should be considered as a possibility 
m virtually ony type of foilure which may occur within the 
insiromont. If there is ony doubt as to whether a power 
supply may bo causing the trouble, the regulotod output and 
ripple of that supply should be checked before proceeding 
further with the troubleshooting procedure. If the output 
voltage and ripple of a reggloted power supply are correct, 
that supply con be assumed to be operating properly. 

Circuit Troubleshooting 

After the trouble hos been isolated to o porticular circuit, 
perform o complete visual check of that circuit. Many 
troubles con be found most easily by visual means, If a 
visual check fails to detect the cause of the trouble, check 
the tubes or fronsislors used in that circuit by replacing 
them with lubes or transistors known to be good. Most of 
the troubles which occur in Tektronix instruments result 
from tube or IroiisUloi’ foilures- Be suie lo leluin uny tubus 
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found to be good to their original sockets. If the trouble is 
not the result of o tube or transistor failure use the lollowirtg 
procedure. 

1. Isolate the trouble to a portion of the circuit if possible. 

2. Recheck the reoction of the front-porsel corttrols ond colt- 
brotion adjustments on the effected circuit. 



3. Check the voltoge in the circuit. Typicol operating 
voltages ore given on the schemotic diogrom. 

4. Check woveforms in the circuit with another oscilloscope. 
Typical waveforms ore given on the schematic diagram. 

5. Check the components in the circuit (i.e., check for foulty 
copocitors, off-tolerance resistors, etc.). 




SECTION 5 
CALIBRATION 



Introduction 

The Type 543B Oscilloscope is a sfoble instrument which 
will provide morry hours ot trouble-free operolion. How- 
ever, to ensure measurement occurocy, it is suggested fhof 
you recolibrote the instrument ofter each 500 hours of 
operation or every six months if used intermitlentiy. It 
will also be necessary to recolibrote certain sections of the 
instrument when tubes, transistors, or other components 
are replaced. 

In the instructions fhot follow, the steps are arranged in 
the proper sequence for full calibration. Each numbered step 
contains the information necessary to make one adjustment. 
If a complete calibration is not neceessory, you may perform 
individual steps, provided thot the steps performed do not 
effect other adjustments. It is most important that you are 
fully aware of the interoction of odjustmenls. Generolty 
speaking, the interaction of controls will be opparent in Hie 
schematic diogrom. If you are in doubt, check the calibra- 
tion of the entire section on which you ore working. 

If you make any adjustments on the power supplies, you 
will hove to check the calibration of the entire instrument, 
in porticular the sweep rates ond verticol deflection factors 
must be checked. 

Equipment Required 



8. Adapter, single binding post fitted with a BNC plug, 
Tektronix Port No. 103-033. 

9. Cooxial connector adopter with BNC-jack and UHF-plug 
connector fittings. Tektronix Port No, 103-015, 

10. Jumper clip lead, obout 4" long. Equipped with minia- 
ture olligator clips on each end, 

11 . Two interconrrecting leads, 18" long, with combination 
plug-and-iack banana-type connectors on each end. 
Tektronix Parf No. 012-031. 

!2. BNC T connector. Fits one BNC jack and accepts two 
BNC plugs, Tektronix Part No. 103-332. 

13. Miscelloneous Items 

1 -Screwdriver, wide bit, shank about 3" long, 

1 -Screwdriver, Vjj" wide bit, shank about 2" long, 

1-Jaco No. 125 insuloted low-copocitonce-lype screw- 
driver with a IV 2 " long shonk and '/s" wide metal 
tip. Total length is 5". Tektronix Part No. 003-000. 

1-low-copocitooce olignment tool consisting of 0 handle 
(Tektronix Port No. 003-007), a gray nylon insert with 
a metal screwdriver tip (Tektronix Port No. 003-334), 
0 Vii" hexogonol wrench insert (Tektronix Port No, 
003-310). 



The following equipment is necessory for a complete cali- 
bration of the Type S43B Oscilloscope. 

1 . A Dc voltmeter having a sensitivity of of leost 5000 Q/ 
volt and calibrated for on accuracy of at leost 1% at 
1 00, 1 50, 225, 350 and 500 volts, ond for on occuracy of 
at least 3% of 1700 volts. Portable multimeters should 
be regularly checked against on occurote standard and 
corrected readings noted, where necessary, at the obove 
listed voltages. 

2. An accurate rms-reading ac voltmeter, hoving 0 range 
of 0-150 volts. [0-250 or 0-300 for 2M-volf operofion). 

3. Varioble auto-tronsformer hoving o roling of at leost 
d.25 amperes. 

4. Time-Mork Generator, Tektronix Type 160A or equiv- 
alent, having markers at I ^fsec, lO^isec, 50/xsec, 
lOO asec, 1 msec, 5 msec, 10 msec, 100 msec, 1 sec, ond 
5sec and sinewave outputs of lOmc and 50mc, all 
having an occurocy of of leost 1% 

5. Test load unit, Tektronix Type TU-7. Contains o pulse 
generator capable of producing pulses with o riselime 
of 3 nsec or foster. This multi-purpose test-load unit 
is the only plug-in needed to perform a complete coli- 
brotion of the oscilloscope. 

6. Low-Bandwidth Test Oscilloscope with 0 IX otfenuotar 
probe, Bandwidth of dc to 350 kc or better. 

7. Two coaxiol cables, 50-ohm nominal impedonce, 42" 
long with BNC plug-connectors on each end. Tektronix 
Kart No. 012-057. 



1-Hexagoftol wrench, Yu". For repositioning, if neces- 
sary, the TRIGGERING LEVEL control knob. 



PRELIMINARY PROCEDURE 

Remove the cover(sj from the instrument to be colibrated. 
Set the fronf-pane! controls as follows: 

Crt Controls 



INTENSITY 0 

FOCUS As is 

ASTIGMATISM As is 

SCALE ILIUM 5 



Time Base 



TRIGGERING LEVEL 
STABILITY 

TRIGGERING MODE 
TRIGGER SLOPE 
VARIABLE (TIME/CM) 
TIME/CM 

HORIZONTAL DISPLAY 
SINGLE SWEEP 



Fully clockwise 
Fully clockwise 
AC 
+ INT 

CALIBRATED 
.5 mSEC 
NORMAL (Xl) 
NORMAL SWEEP 
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Other Controls 



HORIZONTAL POSITION 

VERNIER (HORIZONTAL 
POSITION) 

EXTERNAL HORIZONTAL 
VOLTS/CM 

VARIABLE (EXTERNAL 
HORIZONTAL VOLTS/ 
CM) 

AMPLITUDE CALIBRATOR 



Midrooge 

Midrange 

10 

CALIBRATED 

OFF 



Before inslolling the Type TU-7 and applying power to 
the instrument the resistances of the power supplies should 
be checked. The typicoi resisfonces of Hse supplies moy 
be found irt the chort below. 



Nominal Resistances 
of Power Supplies 



Supply 


Approx. Resistonce to 
Ground 


-150 


2k 


-flOO 


1 2k 


+725 


2k 


+350 


' Ik 


+500 


1 15k 




Fig. 5-1. Low-vol’oge power supply test poirst location*. 



Install the Type TU-7 and preset its controls as follows: 

Vertical Position Centered 

Test Function Low Lood 

Other Controls As is 

Connect the power cord and the ac voltmeter to the out- 
put of the autotronsformer. Turn the power switch to the 
ON position and odiusf the outofrorrslofmef for an output 

voltage to match the design center voitoge af the escillo- 

scope. Allow the instrument to worm up for several minutes 



before proceeding with the colibrotion adiustments, During 
colibrolion, periodically check the input voltage to the 
mstrument ond odjust the outotransformer os necessary to 
maintoin the voltage at the design center voltage except 
when the power supply regulation is being checked. 

CAUTION 

Do not reset the —150 control unless the power 
supply voltages ore octually out of tolerance or 
you are planning to perform a complete colibro- 
tion of the instrument. 

Check the delay time deloy relay. The relay ormature 
should puil in with a "click" sound after 15 to 60 seconds 
has elapsed. 



PROCEDURE 

1. Low-Voltage Power Supplies 

Measure the output voltage of the — 150v. -flOOv, 
+225v, -}-3S0v, and -)-500v regulated supplies at the 
points indicoted, in Fig. 5-1. The output voltage of the 
-150-volt ond the other regulated supplies must be within 
3% of their rated values. Set the —150 control (see Fig. 
5-2) so thof all of these voltages are within the specified 
tolerance. 

To check the regulation of the power supplies, set the 
Test Function switch of the Type TU-7 to High Load and 
odjust the line voltage for a voltage 10% lower than your 
design center voitoge. Now check the voltage of each 
supply- The — ISOv, -i-lOOv, -1-225 v and -h350v supplies 
should still be within 3% of their proper values. The -h500 v 
supply should still be within 5% of its proper value, 

The power supply ripple is checked by connecting a one 
times probe from the test oscilloscope to the supply being 
checked. The table below gives the approximate ripple 
amplitudes of each power supply. 

Affer the power supplies have been checked on low line 
voltage, the line voltage should be roised 10% above 
design center voitoge ond the Test Function switch of the 
Type TU-7 set to Low Lood. Repeat the voltage and ripple 
checks. The same limits opply. 

NMhen the power supply regulotion checks are completed 
return the line voltage to the design center voltage, 



Typical Ripple Amplitudes 



Supply 


Typicoi Ripple 


-150 1 


5 mv 


-hlOO 


1 0 mv 


-f225 


, 5 mv 


-f-350 


1 20 mv 


•fSW 


20 mv 



2. AMPLITUDE CALIBRATOR Ad|ustments 

CAL ADJ R879 should be set to provide exactly -f-100 
volts at the CAL TEST PT when the AMPLITUDE CALIBRATOR 
switch is in the OFF position. Under these conditions, the 
CAL OUT voltoges should be within 3% of the front-panel 
readings. 
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Fig. 5-2. Location of intornai od|ustments and test points for lime base, power supply, and omplilude caiibrator. 



Tc3 make this odjusfment, connect the vtsifmeler between 
the CAL TEST PT jack and ground (see Fig. 5-2), ond odjust 
CAL ADJ R879 for a reading of exactly +100 volts. To 
assure suitoble symmetry of the calibrator waveform, ifie 
reading at this point should not be less than 45 nor more 
than 55 volts when the calibrator Is turned on. Readings 
outside this range ore generally caused by unbalanced 
multivibrator tubes (V875 or V885A). 



3. High-Voltage Power Supply Adfustment 

Connect the voltmeter between ground ond the high- 
voltage chock point (see Fig. 5-3), ond set the HIGH VOLT- 
AGE control (see Fig. S-3) for a meter reading of exactly 
— 1700 volts. Disconnect the voltmeter. 

Check the regulation of the high-volfoge power supply 
by turning the INTENSITY control to 7 ond defocosing the 
troce with the FOCUS and ASTIGMATISM controls. Ploce 
the HORIZONTAL DISPLAY switch to EXT ond position the 
defocused spot to the left side of the crt. Now observe the 
spot while odjusting the line voltage 10% obove ond below 
the design center voltoge. The spot should no* hove showrr 
ony ''blooming", 

4. Trace Alignment 

Position the HORIZONTAL DISPLAY switch to NORMAL 
(XI) and ediust the INTENSITY, FOCUS, ond ASTlGMA- 
TiSM controls to obtain a focused trocc of normo! intensity. 



Position the trace behind the center horizontal grati- 
cule line. If the trace ond graticule line do not coincide 
over the width of the graticule, adjust the TRACE ROTA- 
TION control until they do. 

5. Geometry 

The geometry of the crt display is adjusted by means of 
the GEOM control. To achieve optimum linearity, verti- 
cal lines are disployed on the crt and the GEOM control 
is adjusted for minimum curvature of the lines. Nonlineority 
is most notlceoble ot the edges of the graticule. 

Connect SOO.dSec markers from the Type 1 80A to the Ext 
Input connector of the Type TU-7 and position the base line 
of the markers below the bottom of the crt face so it is not 
visible. Adjust the Type TU-7 Variable control so thot the 
morkers over-scan the crt. Obtain a stable display with the 
triggering controls, and adjust the GEOM control (see Fig. 
5-3) for straight vertical linos running poroilel to t.ne left 
and right edges of the graticule (see Fig. 5-4). 

NOTE 

The amplitude calibrator may be used for this 
step, but due to the low intensity of the vertical 
lines, the adjustment Is somewhat more difficult, 

6. Vertical Amplifier Lew-Frequency Adjustments 

Set the Test Function switch of the Type TU-7 to Common 
Mode ond adjust DC BAL R495 until the troce is super- 
imposed on the center groticule line, 
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EXT HORIZ 

AMP DC BAL GEOMETKX 



INT TRIG 
DC UVEL 



SWP SWP/MAG C38B C387 
LENGTH REGt$ / / 



TRIG LEVEL 
CENTERING 



TR G 



SENS 



HIGH VOLTAGE 
TEST POINT 



PRESET 



ADJUST 



Test Point 



/ 

Pin 7 of 
VI 25 



337 C358 C394 



VOLTAGE 



Junction of 
R19 emd R30 



Fig. 5-3. Location of Internal ed|ustmenls and lest points for time base and ert circuit. 
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Fig. 5-4. Adjustment of GEOMETRY control. 



Nov/ set the Test Function switch to Goin Set and the 
AMPLITUDE CALIBRATOR to 100 VOLTS. Connect a jumper 
from the CAL OUT connector to the Ext input connector oi 
the TU-7, Adjust GAIN R520 for exoctly 4 cm of verficol 
separation between the two troces. Be sure meosurements 
ore always made from the some side of the troce. Very the 
line voltage 10% above ond below design center line volt- 
age, the gain should not chonge more then 3%. 

Set the AMPLITUDE CALIBRATOR to 2 VOLT^ ond set the 
Type TU-7 Test Function switch to Low Lood. Adjust the 



Type TU-7 Variable control for a 2-cm vertical separation 
between the two traces. This odjustment is made using the 
center 2-centimeter area of the crt. 

Move the disploy up ond down, and measure any chonges 
in apporent sensitivity at different points. The signal must 
not be compressed or expended more than 1.5 mm of either 
the top or bottom extremes of the graticule. 

Disconnect the jumper from the CAL OUT connector to 
the Cxr Input connector and center the truce. Vury the line 
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voltage 10 % above end below (he design center line volt- 
age. From the stable trace position o( low-line voltage to 
a possible new stable position ot high-line voltoge, the troce 
should not drive more thon 0.5 cm, 



Vofticol Position 
Test Function 



TU-7 

Centered 
Gain Set 



7. Checking Alternate Trace and Chopped Blanking 

Set the AMPLITUDE CALIBRATOR to 20 VOLTS and the 
Type TU"7 Test Function switch to Alternote. Connect o 
jumper from the CAL OUT to the Ext Input connector of the 
TU-7. Center the disploy with the Vertical Position cwttrol 
and check each sweep rote of the TIME/CM switch lot 
the olternoting troces. 

When observing slow sweep rotes, the spot will consist 
of 0 single dot when the upper trace crosses the crt. How- 
ever, the spot will consist of two dots, one above the other, 
when the lower trace crosses the crt. 

Set the Type TU-7 Test Function switch to Chopped and 
the TIME/CM control to 5 ,uSEC. Adjust the triggering con- 
trols for 0 stable disploy. Switch rtie CRT CATHODE SELEC- 
TOR to CHOPPED BLANKING and observe thot the vertical 
lines (chopped transients) disappear. Return the CRT CATH- 
ODE SELECTOR switch to the EXTERNAL CATHODE posi- 
tion and reset the oscilloscope ond Type TU-7 controls 
according to Toble 5-1. 



INTENSITY 

FOCUS 

ASTIGMATISM 
SCALE ILLUM 



TABLE 5-1 



Crt Controls 

Usable level 
As is 
As is 
As is 



Time Base 



Other Controls As Is 

TRIGGERING ADJUSTMENTS 

8 . Trigger Sensitivity 

With no input leads connected to the Type TU-7 and the 
front-ponel controls set as in Toble 5-1, connect a probe 
from the test oscilloscope to the juncfion of C131 and R49 
ond a jumper from the TRIGGER INPUT connector to 
ground- Set the test oscilloscope sweep rote for 10 msec/ 
cm, the vertical controls for oc coupling and input signal of 
5 volts in amplitude, and the triggering controls for a stoble 
display. 

Adjust the TRIG SENS control until one cycle of the wave- 
form occupies about 2.5 cm of the sweep. Disconnect the 
jumper between the TRIGGER INPUT connector and ground. 

9. Trigger Level Centering 

Set the TRIGGER SLOPE control to +INT and Ihe TRIG- 
GERING MODE switch to AC. Connect o lest lead from the 
CAL OUT connector to the Ext Input connector on the Type 
TU-7. A signal with on amplitude of 4 cm should be ob- 
served. If this signal omplitude is not present rechoek steps 
2 and 6 . After observing the 4-cm signal, reduce the AMPLI- 
TUDE CALIBRATOR signal to 5 volts to obtain a calibrated 
2 -mm signal for use in the following procedure. 

Center the trace vertically on the crt and adjust the 
INTENSITY, FOCUS and ASTIGMATISM controls for best 
definition. Then ground the jur?ction of R19 and R20 with a 
short dip ieod. This junction is located on top of the trigger 
switch (see Fig. 5-3). 



TRIGGERING LEVEL 
STABILITY 

TRIGGERING MODE 
TRIGGER SLOPE 
VARIABLE (TIME/CM] 
TIME/CM 

HORIZONTAL DISPLAY 
SINGLE SWEEP 



0 

Clockwise 

AUTO 

-t-EXT 

CALIBRATED 
.5 msec 
NORMAL |X1| 
NORMAL SWEEP 



Preset «ie TRIG LEVEL CENTERING control fully clock- 
wise. Turn the STABILITY control counterclockwise until the 
trace just disoppcars from the crt screen, then two or three 
degrees further counterclockwise. 

Turn the TRIG LEVEL CENTERING control counterclock- 
wise until the disploy reoppeors cn the crt. Then switch the 
TRIGGER SLOPE control to — INT; it may be necessary to 
turn the TRIG LEVEL CENTERING control clockwise slight- 
ly to obfoin 0 stoble disploy. Then while switching back and 
forth between 4 -INT and —INT, slightly reodjust the TRIG 
LEVEL CENTERING control for stable triggering in both 
positions. 



Other Controls 



10. Internal Triggering Dc Level 



HORIZONTAL POSITION Midronge 

VERNIER (HORIZONTAL Midronge 

POSITION) 



Set the Type TU-7 Test Function switch to Low Load and 
the oscilloscope AMPLITUDE CALIBRATOR to 1 VOLT. Use 
the Type TU-7 Vorioble control to reduce the signal ampli- 
tude to 6 mm. 



EXTERNAL HORIZONTAL 10 

VOLTS/CM 

VARIABLE (EXTERNAL CALIBRATED 

HORIZONTAL VOLTS/ 

CM) 

AMPLITUDE CALIBRATOR 100 VOLTS 



Center the disploy vertically, and turn the TRIGGERING 
MODE switch to the OC position. While switching the 
TRIGGER SLOPE control back ond forth between -hlNT and 
—INT, adjust the INT TRIG DC LEVEL ADJ control for stoble 
triggering in both positions. It may be necessory to slightly 
readjust ihe TRIG LEVEL CENTERING control to obtain 

stable liiggeiiiiy. 
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11. Trigger Level 



TU-7 



Remove the jumper and turn the TRIGGERING LEVEL 
control until the waveform is triggered at the some point os 
that observed when the shorting lead wos connected. The 
white dot on the TRIGGERING LEVEL knob should point ol 
0, If it does not, loosen the knob and move it to this posi- 
tion. Remove the lest lead between the CAL OUT or>d Ext 
Input connectors. 



Vertical Position 
Test Function 
Variable 



Other Controls 



Centered 
Low Load 

Adjust for desired ampli- 
tude 

As is 



12. Preset Adjust 

Ploce the TRIGGERING MODE switdi ot AUTO ond the 
TRIGGERING SLOPE switch to -fLINE. Connect the dc 
voltmeter between the PRESET ADJUST potentiometer wiper 
arm (see Fig. 5-3) ond ground and turn the potentiometer 
fully counterclockwise. Turn the control slowly clockwise 
until a trace first oppears ond note the meter reading at 
this point, Continue to torn this control until the trace 
brightens and again note the meter reading. Finally, set 
the PRESET ADJUST control to obtain a meter reading mid- 
way between the two previously noted meter readings. 

Front-panel controls should be set os shown in Tobie 
5-2 before proceeding with step 13. 



INTENSITY 

FOCUS 

ASTIGMATISM 
SCALE ILLUM 



TABLE 5-2 
Crt Controls 

Usoble level 
As is 
As is 
As is 



Time Bose 



TRIGGERING LEVEL 
STABILITY 

VARIABLE (TIME/CM) 
TRIGGERING MODE 
HORIZONTAL DISPLAY 
TRIGGER SLOPE 
TIME/CM 
SINGLE SWEEP 



0 

Clockwise 

CALIBRATED 

AC 

NORMAL (XI) 

+ INT 
1 mSec 

NORMAL SWEEP 



Other Controls 



HORIZONTAL POSITION Midrange 

VERNIER (HORIZONTAL 
POSITION) Midrange 

EXTERNAL HORIZONTAL 
VOLTS/CM 10 

VARIABLE (EXTERNAL 
HORIZONTAL VOLTS/ 

CM) CALIBRATED 

AMPLITUDE CALIBRATOR OM- 



13. Normal (XI) Calibration 

Apply 1 msec morkers from the Type 180A to the vertical 
input ond adjust triggering controls for a stable display. 
Now adjust XI CAL R342 (see Fig. 5-3) for 1 time-marker/ 
cm dispioy. 



NOTE 

Any non-linearity present in the sweep will al- 
ways be in the first and lost centimeter. Conse- 
quently all timing odjustmenfs should be mode 
from the 1-cm line to the 9-cm line on the 
graticule. 



14. XI 00 Sweep Mognified Calibration 

Turn the HORIZONTAL DISPLAY switch to the X100 
SWEEP MAGNIFIED position. Remove the 1-msec markers 
and opply 10-ju.sec markers to the vertical input connector 
and adjust X100 CAL R375 (see Fig. 5-2) for 1 morker/cm. 

Repeat steps 13 ond 14 os there is interaction between 
these adjustments. 



15. Adjust Horizontal Dc Shift Compensation 

Remove any signal from the vertical input connector of 
the TU-7; leave the TIME/CM control at 1 mSEC and set 
the HORIZONTAL DISPLAY switch to XIOO. Turn the 
STABILITY control clockwise until the sweep free runs, and 
adjust the HORIZONTAL POSITION control so that the 
start of the trace coincides with one of the vertical grati- 
cule lines. Slowly turrt the sweep generator off and on 
with the STABILITY control ond observe the start of the 
Iroce for drift. Adjust DC SHIFT R365 for minimum drift 
in the sfort of the froce. 

16. Adjust Sweep Length 

Set the HORIZONTAL DISPLAY switch to NORMAL (XI) 
and apply 1 millisecond markers to the vertical input con- 
nector. Obtain a stable display with the triggering con- 
trols. Position the storf of the display to the left edge of 
the graticule and adjust the SWP LENGTH R176 (see Fig. 
5-3) for o sweep length of 10.5 CM. 

17. Sweep Magnifier Registration 

With 1 msec time markers applied to the vertical input 
connector, turn the STABILITY control fully counterclock- 
wise but not to PRESET, and increase the intensity so that o 
vortical trace is visible of the left side of the graticule; 
then use the HORIZONTAL POSITION control to position 
the vertical trace to the horizontal center of the graticule. 
Set the MOKiZONiAL DISPLAY switch to the XlOU SWttP 
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MAGNIFIED position ond reposition the verticol Iroce (o the 
exact horizontal center of the graticule. (The HORIZONTAL 
POSITION controls will appear extermely sensitive to touch 
in the XlOO position.) Now torn the HORIZONTAL DIS- 
PLAY switch baclt to the NORMAL (XI) position ond odjust 
SWP MAG REGIS R359 so that the froce fails exoclly under 
the cents^r graticule line. Repeat this odjustmenf severol 
times to obtain exact coincidence of the trace for both 
positions of the HORIZONTAL DISPLAY switch. Recheck 
step 13 before continuing to step 18. 

Set the HORIZONTAL DISPLAY switch to NORMAL (XI). 
the triggering controls for a stable disploy and the INTEN- 
SITY control for normol brilliancy. Position the start of the 
display to the left side of the graticule. Observe the marker 
that appears near the center of the graticule and position 
the display so thot the center marker is aligned with the 
center groticule line. Then torn the HORIZONTAL DISPLAY 
switch to the XlOO SWEEP MAGNIFIED position ond posi- 
tion tho marker neor the center graticule line so thot the 
leading edge is exactly aligned with the center graticule 
line. Turn the HORIZONTAL DISPLAY switch through oil 
SWEEP MAGNIFIED positions bock to NORMAL (XI) ond 
observe the ieoding edge of the morker; it should remain 
stationary, aligned with the center line of the groticule. 

18. Cheek Sweep Rates —1 msec to 5 see 



of the VARIABLE control except when switched to the CALI- 
BRATED position. 

Set the front-ponel controls os shown in Table 5-3 before 
proceeding with step 20. 



TABLE 5-3 



INTENSITY 

FOCUS 

ASTIGMATISM 
SCALE ILLUM 



Crt Controls 

Usable leve 
As is 
As is 
As is 



Time 

TRIGGERING LEVEL 
STABILITY 

TRIGGERING MODE 
TRIGGER SLOPE 
VARIABLE (TIME/CM) 
TIME/CM 

HORIZONTAL DISPLAY 
SINGLE SWEEP 



Bose 

0 

Clockwise 

AC 

-HNT 

CALIBRATED 
.1 mSEC 
NORMAL (XI) 
NORMAL SWEEP 



With the HORIZONTAL DISPLAY switch set to NORMAL 



(XI) and the triggering 
check time base sweep 
table: 


control set for 
rates occording 


a stoble display, 
to the following 


TIME/CM Time Morkers 


Markers 


Switch Setting 




Displayed 


.1 mSEC 


l66 fisec 


1/cm 


.2 mSEC 


1W3 ,usec 


2/an 


.5 mSEC 


500 ^sec 


1 /cm 


1 mSEC 


1 msec 


1 /cm 


2 mSEC 


1 msec 


2/cm 


5 mSEC 


5 msec 


! /cm 


10 mSEC 


10 msec 


1 /cm 


20 mSEC 


10 msec 


2/cm 


50 mSEC 


50 msec 


1/cm 


,1 SEC 


100 msec 


1/cm 


,2 SEC 


100 msec 


2/cm 


.5 SEC 


500 msec 


1/cm 


1 SEC 


1 sec 


1/cm 


2 SEC 


1 sec 


2/cm 


5 SEC 


5 sec 


1 /cm 



19. Check Vorioble Time/Cm Control and Uncali- 
brated Neon. 

The VARIABLE control provides for a complete ronge of 
control between the colibroied TIME/CM steps. To check 
the operotion of this control, set TIME/CM I© 1 mSEC 
CALIBRATED. Connect 5 m.sec morkers to the vertical input 
connector and trigger the oscilloscope for a stable display 
consisting of 1 marker/5 cm. Next, turn the VARIABLE 
control fully counterclockwise. The disploy should now con- 
sist of markers every 2 cm or less. Chock to see that the 
UNCALIBRATED neon indicotor lamp is lit in all positions 



Other Controls 

HORIZONTAL POSITION Midrange 
VERNIER (HORIZONTAL 
POSITION) Midrange 

EXTERNAL HORIZONTAL 
VOLTS/CM 10 

VARIABLE (EXTERNAL 
HORIZONTAL VOLTS/ CM) CALIBRATED 

AMPLITUDE 

CALIBRATOR OFf- 



Verfica! Position 
Test Function 
Vorioble 

Other Controls 



TU-7 

Centered 
Low Load 
Adjust for desired 
omplitude 
A$ is 



20. Adjust Time Base Sweep Rotes 50 i.tsec/cm to 
0.02 N.sec/cm. 

Apply 10,usec markers from the Type 1 BOA to the vertical 
input connector, ond adjust the triggering controls for a 
stoble display. Turn the HORIZONTAL DISPLAY switch to 
X5 SWEEP MAGNIFIED ond horizontally position the troce 
so that the first time marker is aligned with the center 
graticule line. Then switch the TIME/CM switch to SO.aSEC 
ond check for horlzontol shift of the first marker. If shift 
occurs, odiust C337 (see Fig. S-3) urttil the first marker of 
both the .1 mSEC ond 50 ^rSEC positions occur at the same 
point. 

Torn tho HORIZONTAL DISPLAY switch to NORMAL 
(XI), Time Bose A TIME/CM to 10;<.SEC ond proceed with 
tho following odjustments; 



©3 
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TIME/CM 

Switch 

Setting 


HORIZONTAL 
DISPLAY 
(SWEEP 
MAGNIFIER) 
Switch Setting 


Time 

Markers 


Adjustments 


Observe 


lO.uSEC 


NORMAL (XI) 


10 /.sec 


C160E for best 10, 
20 ond SO /.sec tim- 
ing. 


1 morker/cm 


5/.SEC 


NORMAL (XI) 1 


5 fisee 


C160C for best 1, 2 
end 5 ...see timing. 


1 marker/cm 


2. ..SEC 1 


XlOO 


50 me 


•C387, C388, C394 


1 cycle/cm 


5 /.SEC 


XlOO ' 


10 me 


-C368 


1 cycle/2 cm 


.5 /.SEC 


NORMAL (XI) 


10 me 


C160A for best 0.5 
and 0,2 /.sec timing. 


5 cycles/cm 


.1 pSeC 


NORMAL (XI) 


10 me 


a<5iA 


1 cycle/cm 


.1 /.SEC 


X2 


50 me 


•»C361C 


5 cydes/2cm 


.1 /.SEC 


X5 


50 me 


•tC361E 


1 cycle/cm 


-2 ..SEC 


XIO 


50 me 


TC361G 


1 cycle/cm 


-5/.SEC 


1 X20 


50 me 


TC361J 


1 5 cycles/4 cm 



‘The adivsr"'eni of C368 and C387, C3S8. C394 interocf ond nu»t be repeoted >ev»rol 
timer to obtain final adivilmentr. 



'‘Adiustment it made disresording the lint oenlimeter of sweep. 
"Disresard the first 3 cm of sweep when making these odjuslineiili, 



21. Set Lockout Level Ad[ust 

Set the HORIZONTAL DISPLAY switch of NORMAL (XI) 
the STABILITY control fully counterclockwise but not to 
PRESET, and the A TIME/CM switch of .1 mSEC. Connect a 
voltmeter to the cathode, pin 7, ol V125 ond adjust the 
STABILITY control to a point just before the sweep free 
runs; observe the voltmeter reoding at this setting. Set the 
SINGLE SWEEP switch to SINGLE SWEEP (center position) 
and trigger the sweep by turning the STABILITY control 
fully clockwise; the READY light should extinguish indicating 
the Sweep is now locked out. Then odjusf LOCKOUT LEVEL 
ADJ R125 for a voltmeter reading 11 volts below (less nega- 
tive) the previous reoding. 

Return the SINGLE SWEEP switch to the NORMAL SWEEP 
position. Connect o test lead between the CAL OUT con- 
nector ond the vertical input connector. Set the AMPLITUDE 
CALIBRATOR for a 2-volt output and odjust the triggering 
controls and the Variable control of the TU-7 to obtain o 
stable one-centimeter-high dispioy. Remove the leod from 
the vertical input connector, depress the SINGLE SWEEP 
switch to RESET and let if return to SINGLE SWEEP (center 
position); the READY light should ignite indicating the sweep 
circuit is armed. Touch the test lead to the verfico! input 
connector to produce one sweep; the READY light should 
extinguish upon completion of the sweep. TTien turn the 
STABILITY control fully counterclockwise but not to PRESET; 
the READY light should not ignite ond the sweep should not 
run. Return the SINGLE SWEEP switch to NORMAL SWEEP. 



POSITION control to position the vertical trace to the left 
verticoi groticuic line. Now, adjust the EXT HORIZ DC BAL 
(see Fig, 5-3) control for no horizontal shift of the trace 
while turning the horizontal VARIABLE front-panel control. 

23. External Horizontal Amplifier Input Gain 

With conditions os in step 22, connect a jumper from 
CAL OUT to EXTERNAL HORIZ IN, set AMPLITUDE CALI- 
BRATOR to .5 VOLTS, EXTERNAL HORIZONTAL VOLTS/CM 
to .1 and torn VARIABLE control to CALIBRATED. Adjust 
EXT HORIZ AMP CAL R361M {see Fig. 5-2) until 5 cm of 
horizontal deflection are observed betv/een the two verti- 
cal lines. Set the AMPLITUDE CALIBRATOR control to 5 
VOLTS and the EXTERNAL HORIZONTAL VOLTS/CM to 1. 
Check for 5 cm of horizontal deflection between the vertical 
lines. Switch EXTERNAL HORIZONTAL VOLTS/CM to 10 
ond the AMPLITUDE CALIBRATOR to 50. Horizontal deflec- 
tion should be 5cm, (Attenuator accuracy =3%.) 



24. Adjust External Horizontal Attenuator Compensa- 
tion 

Connect a jumper from SAWTOOTH OUT to the vertical 
input. Feed S VOLTS from CAL OUT to both EXTERNAL 
HORIZ IN and TRIGGER INPUT connectors. Set the controls 
as follows. 

EXTERNAL HORIZONTAL 
VOITS/CM 1 



22. Adjust External Horizontal Amplifier De Balance 

Connect a jumper from the SAWTOOTH OUT to the Ext 
Input connector, sot the Type TU-7 Test Function switch to 
Gom Set, the HORIZONTAL DISPLAY t© EXT and turn the 
STABILITY control fully clorkwise Use the H0RI70KITAI 



TRIGGER SLOPE -EXT 



TIME/CM 1 mSEC 

VARIABLE (Plug-In) Adjust to display 2 cycles 

of square wave vertically. 
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Ajust triggering controls for o stable squore wove, dis- 
slcyed verticoi- Adjust C310 (see Fig. 5-2) for on optimum 
square-wove presentotion. Set AMPLITUDE CALIBRATOR 
control to 50 VOLTS, the EXTERNAL HORIZONTAL VOLTS/ 
CM ro 10 and adjust C313 for an optimum squore-wove 
aresentotion. 



Set the oscilloscope and plug-in controls os described in 
"oble 5-i before proceeding with step 25- 

TABLE 5-4 

Crt Controls 

INTENSITY Usoble level 

FOCUS As is 

ASTIGMATISM As is 



SCALE ILLUM 



As is 



Time Base 



TRIGGERING LEVEL 
STABILITY 

TRIGGERING MODE 
TRIGGER SLOPE 
VARIABLE (TIME/CM) 
TIME/CM 

HORIZONTAL DISPLAY 
SINGLE SWEEP 



0 

Clockwise 
AC 
+ INT 

CALIBRATED 
-5mSEC 
NORMAL (XI) 
NORMAL SWEEP 



Other Controls 

Midrange 



HORIZONTAL DISPLAY 

VERNIER (HORIZONTAL 
POSITION] 

EXTERNAL HORIZONTAL 
VOLTS /CM 

VARIABLE (EXTERNAL 
HORIZONTAL VOLTS/ 

CM] 

AMPLITUDE CALIBRATOR 

TU-7 

Verticoi Position 
Test Function 
Amplitude 
Repetition Rote 
Other Controls 



Midronge 

10 

CALIBRATED 

OFF 

Centered 
-f- Pulse 

Adjust for 6 cm of signal 
Low 



As is 

25. Vertical Amplifier High-Frequency Adjustments 

Use the triggering controls to obloin o stoble disploy. 
While observing the top of the displayed signol, adjust R502 
[DC SHIFT) for minimum tilt. 




F19. 5-5, Leealion o( internal edjuttmenti for the vertical input. 



Set the Repetition Rate to High and the TIME/CM control 
to .1 /rSEC. Adjust L588, L589, L598, L599, C520 and R580 
for minimum rolloff or overshoot on the front corner of the 
waveform. When moking these adjustments be careful that 
the front corner rcmotns level with the remainder of the 
woveform. 

Set the TIME/CM control to 2 ,uSEC and adjust L560 for 
minimum till on the waveform. 

Set the TIME/CM control to .2 /^SEC and adjust L554 and 
C58! for minimum rolloff or overshoot on the front corner 




P> 9 - 5-6. Location of internal ad|ustments for ttie vertical output 



■X 



5-9 




Calibration — Type 543B/RM543B 




area, Again, be sure that fhe front corner does nor begin 
to tilt up or down. 

With the TIME/CM switch at ,2 ^iSEC. adjust C5d8 for mini- 
mum ringing on the front corner areo of Hie wavfeorm. 

Some of the high-frequency odjustments just mode may 
affect the verticol gain. It 1$ therefore necessory to check 
the vertical gain. Refer to step 6 for gain setting instructions. 

26. Checking Risetime 

With all controls left os in step 25, set the HORIZONTAL 
DISPLAY switch to X5 SWEEP MAGNIfiEO. With the 



magnifier on and the TiME/CM control set to ,1 ,uSEC each 
centimeter of horizoniol deflection on the graticule rep- 
resents 20 nsec. 

Adjust fhe TU-7 Amplitude control for a display amplitude 
of 5 cm. Using the Vertical Position control, place the top 
of the disploy on the long dosh line which is at the 2’/j cm 
point obove the center graticule line. The bottom of the 
display should now be on the long dosh line 2Vj cm below 
the center groticuie line. 

With the HORIZONTAL POSITION control, move the 
point of which the lower port of fhe woveform crosses the 
small dosh line, to o point near fhe center of the graticule 
where o horizontoi ond vertical graticule line intersect [see 
Fig. 5-7). Now using the above intersection as the starting 
point (10% point) follow fhe vertical groticuie line up to 
the small dash line, then follow fhe small dosh tine to the 
right until it intersects the waveform. This is fhe 90% point 
of fhe wavefonm. The distance from the vertical graticule 
line to the intersection of the small dash and waveform 
times 20 nsec gives the risetime of the waveform. The rise- 
lime should be less than 10 nsec. Refer to Fig. 5-7. 

Torn fhe TRIGGER SLOPE to — INT ond the Test Function 
switch to —Pulse. To meosure fhe risetime of a negative 
pulse, use the seme technique os described previously, The 
exception is thot the top part of the pulse is lined up with 
on intersection of a horizontoi and vertical graticule line 
to esfoblish the storting point (10% point). The vertical 
graticule line is then followed down ond to the right to find 
the 90% point. The normal specified risetime for the posi- 
tive ond negotive pulses is the some. 




SECTION 6 

PARTS LIST AND SCHEMATICS 



PARTS ORDERING INFORMATION 

Replacement parts ore ovailable (rent or through your local Tektronix Field Office 

Changes to Tektronix instruments ore sometimes made to accommodate improved 
components as they become ovoiloble, and to give you the benefit of the latest circuit 
improvements developed in our engineering deportment. It is therefore important, when 
ordering ports, to include the following informofion in your order; Port number including 
any suffix, instrument type, serial number, and modification number if applicable. 

If 0 port you hove ordered has been reploced with o new or improved part, your 
locol Tektronix Field Office will contact you concerning any chonge in part number. 



ABBREVIATIONS AND SYMBOLS 



a or amp 


amperes 


mm 


millimeter 


BHS 


binding heod steel 


meg or M 


megohms or mega !10°] 


C 


cor bon 


met- 


metal 


cer 


ceramic 


A 


micro. Of 10 ‘ 


cm 


centimeter 


n 


nano, or 10 * 


comp 


composition 


n 


ohm 


cps 


cycles per second 


OD 


outside diameter 


ert 


cothode-roy tube 


OHS 


oval head steel 


CSK 


counter sunk 


P 


pico, or 10*'^ 


dia 


diameter 


PHS 


pan head steel 


div 


division 


piv 


peak inverse voltage 


EMC 


electrolytic, metal cosed 


piste 


plastic 


EMT 


electroyltic, metol tubulor 


PMC 


poper, metet cased 


ext 


externol 


poly 


polystyrene 


f 


fared 


Free 


precision 


F & 1 


focus and intensity 


PT 


paper tubular 


FHS 


fiat head steel 


PTM 


paper or plastic, tubular, molded 


Fil HS 


fillister head steel 


RHS 


round heod steel 


g or G 


giga, or 10* 


rms 


root mean square 


Ge 


germanium 


sec 


second 


GMV 


guaranteed minimum volue 


Si 


silicon 


h 


henry 


S/N 


serial number 


hex 


hexagonal 


t or T 


fera, or 10'" 


HHS 


hex head steel 


TD 


toroid 


HSS 


hex socket steel 


THS 


truss head steel 


HV 


high voltage 


tub. 


tubulor 


iD 


inside diameter 


v or V 


volt 


ined 


incondescent 


Vor 


variable 


int 


infernal 


w 


wa'r 


k or K 


kilohms or kilo |10*) 


w/ 


with 


kc 


kilocycle 


w/o 


without 


m 


milli, Of 10'^ 


WW 


wire-v/ound 


me 


megacycle 







xooo 

ooox 

• 000-000 



Use 000-000 

o 



SPECIAL NOTES AND SYMBOLS 
Part first odded ot this seriol number. 

Port removed offer this serial number. 

Asterisk preceding Tektronix Port Number indicofes monufoctured by or for Tektronix, 
or reworked or checked components. 

Port number indicoted is direct replacement. 

internol screwdriver adjustment. 

fronr-ponel od|us!menr or connector. 
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6-2 






Parts List — Type 543B 



FRONT & REAR 



“o' 




i 


DESCRIPTION 


EFF. 


DISC. 




131 •0283-00 






1 


CONNECTOR, onode ossemWy 








• 


. 


Includes: 




200-01 10-00 






1 


CAP, crt anode 




214-0357-00 






! 


SPRING, crt anode connector 




432-0046.00 






1 


BASE, crt onode and ptofe cssembty 


2 


200-0112-00 






1 


COVER, crt onode end plote assembly 










• 


Consisting Of: 




200-0111-00 






1 


' COVER, crt onode 


3 


386-0647-00 






1 


PLATE, crt anode 


t 


378-0541-00 






8 


FILTER, lens, neon light 


5 


352-0064-00 






3 


HOLDER, neon dual 












Mounting Hordwore For each: (no included] 




211-0031-00 






1 


SCREV/, 4-40 X 1 inch FHS 




210-0406-00 






2 


NUT, hex, 4-40 x Vt* inch 


6 


387-0950-00 






1 


PLAIfc, front sub-panel 










, 


Includes: 




354-0056-00 






1 


RING, omcmenfal 


7 


333-0836-00 






1 


PANEL, front 










. 


Mounting Hardwore: (not included) 




213-0044-00 






2 


SCREW, threod cutting, 5-32 x’/u inch PHS phiKips 


8 


214-0433-00 


100 


546 


1 


SPRING, light reflector 




354-0262-00 


547 




1 


RING, light plate reflector 


9 








1 


FILTER, LIGHT (see standord occessories) 


iO 


387-0917-00 


100 


546 


1 


PLATE, light reflector 




386-0212-00 


547 




1 


PLATE, light reflector 


n 


300-0382-00 






1 


COVER, grolicule 










. 


Includes: 


12 


354-0116-00 






1 


RING, ornomentol 










. 


Mounting Hardware; (not included) 


13 


210-0424-00 






4 


NUT, knurled, ’/s-24 x ’As inch 




210-0816-00 






4 


WASHER, rubber 


14 


354-0204-00 






1 


RING, shockmouni 


15 


366-0220-00 






1 


KNOB, smoil chorcool — INTENSITY 










. 


Includes; 




213-0004-00 






1 


SCREW, set, 6-32 x V,* inch HSS 


16 


366-0220-00 






1 


KNOB, small chorcool — FOCUS 










. 


Includes: 




213-0004-00 






1 


SCREW, set. 6-32 x Vm inch HSS 


17 


366-0254-00 






1 


KNOB, small charcoal— ASTIGMATISM 











. 


Includes: 




213-0004-00 






1 


SCREW, set, 6-32 x »/,* inch HSS 


18 


366-0220-00 






1 


KNOB, smoil chorcool— SCALE ILLUM 










. 


Includes: 




213-0004-00 






1 


SCREW, set, 6-32 x V.* inch HSS 


19 








. 


Mounting Hardwore For Each Pot; 




210-0590-00 






1 


NUT, hex, V»-32 x '/:< inch 




210-0840-00 






1 


WASHER, .390 IDx »/,* inch OD 




210-0013-00 






1 


lOCKW ASHER, intcrnol. 


20 


334-0679-00 






1 


TAG, metal seriol number insert 




334-0829-00 






1 


TAG, metal blonk mod. Irtsert 


21 


355-0043-00 






4 


STUD, grolicule, replacement 










. 


Eoch Includes: 




212-0507-00 






1 


SCREW, 10-32 xV. inch 8HS 




210-0010-00 






1 


LOCKWASHER. inlernol, #10 


22 


200-0269-00 






2 


COVER, pot 
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FRONT & REAR /Conf'd) 



REF. 

NO. 


PART 

NO. 


SERIAL/MODEL NO. ° 
DISC. EFF. Y 


DESCRIPTION 


23 


366-159 


1 


KNOB, large chorcoal— TRIGGERING LEVEL 




.... 


. 


Includes; 




213-004 


1 


SCREW, set, 6-32 x */,* inch HSS 


24 


366-039 


1 


KNOB, smoll red— STABILITY 




.... 


. 


Includes: 




213-004 


1 


SCREW, set. 6-32 x ’/w inch HSS 


25 


.... 


- 


Mounting Hordwore for Pot; 




358-054 


1 


BUSHING, bona'no jock 




210-223 


1 


lUG, solder, 'U inch 


26 


210-471 


1 


NUT, hex, Vi-32 x»/ux'V« inch long 




210-046 


1 


LOCKWA^ER, infernal, .400 OD x .261 inch ID 


27 


366-160 


1 


KNOB, lorge chorcooi— TRIGGER SLOPE 




.... 


. 


Includes: 




213-004 


1 


SCREW, set, 6-32 x inch HSS 


28 


366-038 


1 


KNOB, small rad— TRIGGERING MODE 




.... 


• 


includes: 




213-004 


1 


SCREW, set, 6-32 x Vi* inch HSS 


29 


262-657 


1 


SWITCH, wired— TRIGGER 




.... 


. 


Includes: 




260-619 


1 


SWITCH, unwired— TRIGGER 




.... 


. 


Mounting Hardwore; (not included) 




210-413 


1 


NUT. hex, V»-32 x */? inch 




210-013 


1 


lOCKW ASHER, inlernol. % x ' '/,« inch 


30 


131-126 


1 


CONNECTOR, coaxiol, chassis mounted, SNC 


31 


129-035 


1 


POST, ground, assembly 




.... 


- 


Consisting Of; 




355-507 


1 


STEM, adopter 




200-103 


I 


CAP 




210-455 


1 


NUT, hex, '4"28 x V* inch 




210-046 


1 


LOCKWASHER, infernal, .400 OD x .261 inch ID 


32 


366-144 


1 


KNOB, large chorcoal — TIME/CM 




.... 


. 


Includes; 




213-004 


1 


SCREW, set, 6-32 x */,* inch HSS 


33 


366-038 


1 


KNOB, small red— VARIABLE 




.... 


. 


Includes.- 




213-004 


1 


SOSW, set, 6-32x*/i« inch HSS 


34 


262-244 


1 


SWITCH, wired— TIME/CM 




.... 


. 


Includes: 




260-230 


1 


SWITCH, unwired — TIME/CM 


35 


384-162 


1 


ROD, extension 




376-014 


1 


COUPLING, pot 


36 


.... 


- 


Mounting Hardware For Pot: 




210-413 


2 


NUT, hex, Vi*32 x Vi men 




210-012 


1 


LOCKWASHER, internal, V, x Vj inch 


37 


406-316 


1 


BRACKET, lime/cm switch 




.... 


. 


Mounting Hardwore: (not included) 




210-449 


2 


NUT, hex. 5-40 x '4 inch 




210-202 


1 


LUG, solder. SE #6 




210-203 


1 


LUG, solder, SE ?6 long 




.... 


. 


Mounting Hordwore For Switch: (not included) 




210-413 


1 


NUT, hex, y,-32 x 'A inch 




210-013 


1 


LOCKWASHER, infernal, V. x "/,« inch 




210-407 


2 


NUT, hex, 6-32 x ’4 inch 




210-803 


1 


WASHER, 6L x »/, inch 




210-457 


2 


NUT, keps. 6-32 x *4* inch 
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FRONT & REAR fCont'd; 



REF. 

NO. 


PART 

NO, 


SERIAl/MOOEL NO 


0 


DESCRIPTION 


DISC. 


EFF. 


r 


38 


352-067 






2 


HOLDER, single neon 




.... 








Moenling Hardware For Each: (not included) 




211-031 






1 


SCREW, 4-40 X 1 inch FHS 




210-406 






2 


NUT, hex, 4-40 x */,, inch 


39 


366-117 






1 


KN08, lorge chorcool — HORIZONTAL DISPLAY 




.... 






• 


Includes: 




213-004 






1 


SCREW, set, .6-32 x Vm inch HSS 


40 


262-664 






1 


SWITCH, wired — HORIZONTAL DISPLAY 




.... 






• 


Includes: 




260-210 






1 


SWITCH, unw.red — HORIZONTAL DISPLAY 




.... 






- 


Mounting Hordwore: (not included) 




210-413 






1 


NUT, hex, %-32 x '/, inch 




210-840 






I 


WASHER, .390 ID x »/u inch OD 




210-012 






1 


LOCKWASHER, internal, % x '/j indi 


41 


406-349 






1 


BRACKET, switch 




.... 






- 


Mounting Hordwore: (not included) 




211-507 






2 


SCREW, 6-32 X Vw inch 6HS 




210-006 






2 


LOCKWASHER, internol, ^6 




210-407 






2 


NUT, hex, 6-32 x ’/< inch 


42 


376-007 






1 


COUPLING, olgminum 




.... 






. 


Includes: 




213.005 






2 


SCREW, set, 8-32 x '/, inch HSS 


43 


384-165 






1 


ROD, extension 


44 


358-029 






1 


BUSHING, hex, V»-32 x '%2 inch 




.... 








Mourning Hardware: (not Included) 




210-413 








NUT. hex, %-32 x '/, inch 


45 


385-135 








ROD, delrin, 'Vi< inch 




.... 






• 


Mounting Hardware: {not included) 




213-068 








SCREW, threod cutting, 6-32 x inch FHS phillips 


46 


260-190 








SWITCH, lever — SINGLE SWEEP 




.... 






- 


AAounfing Hardware: (not included) 




210-473 






1 


NUT, switch, ’yjj-32 x inch, 12 sided 




210-902 






1 


WASHER, .470 ID x inch OD 




210-414 






1 


NUT, hex, ’%?-32 x irKh 


47 


466-169 






1 


KNOB, lorge charcoal — HORIZONTAL POSITION 




.... 






- 


includes,- 




21 3-004 






J 


SCREW, set, 6-32 x »/,j inch HSS 


48 


366-039 






1 


KNOB, small red — VERNIER 




- - - - 






- 


Includes: 




213-004 






1 


SCREW, set, 6 32 x Via inch HSS 


49 


.... 






- 


Mounting Hordwore For Eoch Pot: 




210-413 






1 


NUT, hex, V,-32 x inch 




210-012 






1 


LOCKWASHER, internal, V* x '/j inch 




210-207 






1 


LUG, solder, */» ir*ch 


50 


366-160 






1 


KNOB, lorge chorcool — EXTERNAL HORIZONTAL VOLTS/CM 




.... 






- 


Includes: 




213-004 






1 


SCREW, set, 6-32 x »/„ inch HSS 


51 


366-038 






1 


KNOB, small red — VARIABLE 




.... 








Includes: 




213-004 






1 


SCREW, set. 6-32 x Vu inch HSS 
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FRONT & REAR (Cont d) 



REF. 

NO. 


PART 

NO. 




I 


DESCRIPTION 


DISC. 




52 


262-663 






1 


SWITCH, wired — EXTERNAL HORIZONTAL VOLTS/CM 












Includes; 




260-207 






1 


SWITCH, unwired — EXTERNAL HORIZONTAL VOlTS/CM 


53 


.... 






- 


Mounting Hordworc For Pol; 




210-413 






2 


NUT, hex, %-32 x '/, inch 




210-012 






1 


LOCKWASHER, internal, */* x '/j inch 


54 


384-100 






1 


ROD, exiensign 




376-014 






1 


COUPLING, pot 




.... 






. 


Mounting Hordworc For Switch; {not included) 




210-413 






1 


NUT, hex, y,-32 x y, inch 




210-013 






1 


LOCKWASHER, inicrnol, % x "/„ inch 


55 


260-199 






1 


SWITCH, toggle — POWER ON 




.... 






- 


Mounting Hardware: (not included) 




210-414 






1 


NUT, hex, is/j5-32 x »/,. inch 




354-055 






1 


RING, locking, switch 




210-902 






1 


WASHER, .470 ID x ^’/j, inch OD 




210-473 






1 


NUT, switch, ’®/3}-32 X inch, 12 sided 


56 


378-518 






1 


JEWEL, pilot light, rod 


57 


129-063 






4 


POST, binding, chorcoo! 




.... 






. 


Mounting Hordwore For Eoch: (not included) 


58 


358-169 






1 


BUSHING, birrding post 




220-410 






1 


NUT, keps, 10-32 x % inch 


59 


129-051 






2 


POST, binding, ossembly 




.... 






• 


Eoch Consisting Of: 




355-507 






1 


STEM, odopler 




200-182 






1 


CAP 




.... 






• 


Mounting Hordwore For Each; (not included) 




210-455 






1 


NUT, hex, '/4-28 x ’/» inch 




210-223 






1 


LUG, solder, '/, inch 


60 


366-115 






1 


KNOB, large charcoal- AMPLITUDE CALIBRATOR 




.... 






. 


Includes: 




213-004 






1 


SCREW, set. 6-32 x V,* inch HSS 


61 


262-654 






1 


SWITCH, wired — AMPLITUDE CALIBRATOR 




.... 






- 


Includes: 




260-253 






1 


SWITCH, unwired — AMPLITUDE CALIBRATOR 




210-207 






1 


LUG, solder. % inch 




.... 








Mounting Horcwore: (not included] 




210 413 






1 


NUT, hex, %-32 X '/j in<^h 




210-012 






1 


LOCKWASHER, infernal, % x '/, inch 


62 


131-279 






1 


CONNECTOR, chossis mounted, female, BNC 




- - - . 






. 


Mounting Hordwore; (not included) 




211-025 






2 


SCREW. 4-40 X y, inch FHS 




210-812 






2 


WASHER, fiber. #10 




210-224 






2 


LUG, solder, #10 non locking 




210-004 






2 


LOCKWASHER, internal, «4 




210-406 






2 


NUT. hex, 4-40 x y,* inch 


63 


406-244 






1 


BRACKET, nylon, cooxioi insulator 


64 


136-025 






1 


SOCKET, light 


65 


122-108 






2 


ANGLE, roil, bottom 




.... 








Mounting Hardware For Each: (not included) 




21 2-039 






4 


SCREW, 8-32 X y* inch THS phtilips 




210-458 






4 


NUT. keps, 8-32 x "/„ inch 






6.6 









Ports List — Type 543B 



FRONT & REAR fCont'd; 



RSF. 

NO. 


PART 

NO. 


$SRIAL/MODEL NO 




1 DESCRIPTION 


DISC. 


IFF. 


H 


66 


426-193 






1 


MOUNT, fon motor 




.... 






- 


Mounting Hordwore: (not included) 




212-023 






4 


SCREW, 8-32 X V* inch 8HS 


67 


387-758 






1 


PLATE, reor sgb-pone! 




.... 






- 


Includes; 




354-056 








RING, ornomeniol 


68 


334-904 








TAG, voltage. roting 












Mounting Hordwore: (not included) 




213-088 






2 


SCREW, thread forming, 4-40 x ’4 inch PHS phillips 


69 


369-007 








FAN, 7 inch 


70 


... - 






- 


Mounting Hardware For 20-Wott Resistor; 




212-037 








SCREW, 8-32 X 1% inches Fil HS 




210-808 








WASHER, resistor centering 




210-462 








NUT, hex, resistor mounting 




21 2-004 








SCREW. 8-32 X Vu irKh 8HS 


71 


... - 






- 


Mounting Hardware For Each 25-Woft Resistor; 




212-037 








SCREW, 8-32 X P/. inches Fil HS 




210-809 






1 


WASHER, resistor centering 




210-008 






1 


LOCKWA^ER, inlernol, *8 




210-462 






1 


NUT, hex, resistor ntounting 




21 2-004 






1 


SCREW, 8-32 X >/u inch BHS 


72 


.... 






. 


Mounting Hordwore For 8-Watt Resistor; 




211-544 






1 


SCREW, 6-32 X % inch THS frfiillips 




210-886 






1 


WASHER, centering. % 00 x V, inch thick 




210-805 






1 


WASHER, lOS X 7,* inch 




210-478 






1 


NUT, hex, resistor mounting 




211-507 






1 


SCREW, 6-32 X Vu inch 8HS 


73 


348-056 






2 


GROMMET, delrin, .406 OO x .353 inch ID 


74 


407-027 






1 


BRACKET, shunt resistor 




.... 






- 


Mounting Hardware: (not included) 




21 1 -537 






2 


SCREW, 6-32 X ’/i inch THS phillips 


75 


387-945 






1 


PLATE, reor overlay 




.... 






- 


Mounting Hordwore; (not included) 




213-104 






4 


SCREW, Ihrcod formirto, 6-32 x Yg inch THS phillips 


7^ 


352-002 






1 


HOLDER, fuse, ossembly 




.... 






. 


Consisting Of; 




352-010 






1 


HOLDER, fuse 




200-582 






1 


CAP, fuse 




210-873 






1 


WASHER, rubber, V, ID x "/u inch OD 




NO NUW 


8ER 




1 


NUT, fuse holder 


77 


131-150 






1 


CONNECTOR, cHossis mounted, molor base 










. 


Consisting Of: 




129-041 






1 


POST, ground. 4-40 Ihreod one end 




200-185 






1 


COVER, 3-wire motor bosc 




205-014 






1 


SHELL, mounting 




210-003 






2 


LOCKWASHER. external, =4 




210-551 






2 


NUT, hex. 4-40 x '/< inch 




211-015 






1 


SCREW. 4-40 X V, inch RHS 




214-078 






2 


PIN, connecting 




377-041 






1 


INSERT, block urea 




- - • • 






- 


Mounting Hordwore; (nol included) 




213-104 






2 


SCREW, thrcod forming, 6-32 x */g inch THS phillips 



® 6.7 






Parts List — Type 543B 



FRONT & REAR fContdJ 



REF. 

NO. 


PART 

NO. 




SMS 


i 


DESCRIPTION 


78 


378-023 






1 


FILTER, oir, loom 


79 


378-762 






1 


SCREEN, filter 




.... 






• 


Mounlin 9 Hardwore: (not included) 




213-104 






4 


SCREW, Ihreod forming, 6-32 x ’/» 'tcIt T^HS philiips 


80 


380-018 






1 


HOUSING, oir filter 




.... 








Mounting Hardwore: (not included) 


8t 


212-031 






2 


SCREW, 8-32 X 1 '/. inches RHS 




210-458 






2 


NUT, keps, 8-'32 x ”/„ inch 




210-402 






2 


NUT, cop, hex, 8-32 x */•* ifKh 


82 


122-019 






1 


ANGLE, frame, top right 




.... 






. 


Mounting Hordwore: (rtot included) 




211-559 






4 


SCREW, 6-32 X Vg inch FHS philiips 




210-457 






4 


NUT, keps, 6-32 x Vi« inch 


83 


346-027 






1 


STRAP, ground 


84 


129-064 






1 


POST, binding 










• 


Mounting Hardware: (not included) 




358-181 






1 


BUSHING, chorcool, binding post 




210-457 






1 


NUT, keps, 6-32 x Vu 'i^h 


85 


129-064 






1 


POST, binding 




.... 






. 1 


Mounting Hardware: jrtoi included) 




210-457 






1 


NUT, keps, 6-32 x */•* inch 


86 


387-853 






1 


PLATE, binding post mounting 


87 


260-209 ; 






1 


SWITCH, toggle — CRT CATHODE SELECTOR 




.... 1 






- 


Mounting Hordwore: (not included) 




210-414 






1 


NUT, hex, 'Y„-32 x »/,* inch 




210-902 






1 


WASHER, .470 ID x s’/j, inch OD 




210-473 






1 


NUT, switch, ’Vjj-32 x inch 


' 88 


136-191 






1 


SOCKET, erf, ossembly 










. 


Irtcludes; 




136-117 






1 


SOCKET, ert, row 




131-178 






8 


CONNECTOR, cable end. ert 




387-393 






1 


PLATE, bock, crl socket 




.... 






- 


Mounting Hordv/Ofer inot included) 




213-086 






2 


' SCREW, thread cutting, 2-32 x inch PHS 


89 


406-944 






1 


' BRACKET, crl mounting 




.... 






. 


Mounting Hardwore: (not included) 




'210-458 




1 


1 


NUT, keps, 8-32 x ”/»j inch 




210-804 






1 


WASHER, GS X Vs 




212-004 






1 


SCREW, 8-32 X Vw inch BHS 


90 


354-21 5 






1 


RING, erf, damping, assembly 




.... 








Consisting Of: 




354-211 






1 


RING, clomping 




211-560 






1 


SCREW, 6-32 X 1 inch RHS 




210-407 






, 1 


1 NUT, hex, 6-32 x % inch 




124-160 






1 


STRIP, liner, crl clomp 


91 


214-207 






1 


NUT. adjusting, securing 




.... 






, - 


Mounting Hardware; (not included; 


92 


211-576 






2 


SCREW, 6-32 X % inch socket heod 




210-949 






4 


WASHER, 7m id X '/, inch OO 


93 


147-026 






1 


MOTOR, fon 




.... 






- 


Mounting Hordwore: (not included) 




210-458 






4 

1 


NUT, keps, 8-32 x ”/ji inch 






Ports List — Type 543B 



FRONT & REAR (Conldj 



IF' 

SO 


Pier NO 


SERtAl/MOOEL NO. 


T 


EPF 


DISC. 


V. 


■- 


JC6-C936-00 






1 




2-:-:-458-oo 






1 




2':-:scA-oo 






1 




2*:4X)OidX) 






5 


5 z 


252-C5J7-00 






FT 




i^5-C995-00 






1 




2‘ 2-3023-00 






4 




2':-C-i58-00 






2 




2':-csci-x 






2 




•22-:'09-00 






1 




2' ■ -2559-00 






B 




:':-M57-0Q 






B 




■ :5-05S9-00 






n 




■*5-:592-00 






1 




■•:*;595-00 






1 




••5-:6ii-C0 






1 










1 


sc 


Zc'-ZclO-OO 






H 




:''-:sc.i-oo 






■ 


j :i: 








■1 




;---:5S9-oo 


100 


349 


3 




;-‘-:55£-oo 


350 




3 




r:-:3'i-oo 


X350 




3 




r :-0803-oo 


X350 




3 




:• :-Oi:~-oo 


100 


349 


3 




2 ':- 0 i 57.00 


350 




3 


t:' 


c: r-OO 






1 


t:: 


3c~-:C37-00 








1:3 


3ii-:C9S-0C 










■■"-'566-00 






1 


• 


5.E'-:C/3-00 






2 




r'MCpp-oo 






4 


' If 


•:c-:o:’-oo 






2 










1 










1 




:‘::-r5"-oo 






1 




•^^-;325-c•o 






2 



DESCRIPTION 



BRACKET, erf 

Moenling Hordwore; (not included) 

NUT. hex. 8-32x’>/jj inch 
WASHER, 8SxV» inch 
SCREW, 8-32 xVu inch BHS 
VINYL, extruded channel (S'/j inches) 

BRACKET, support 
Mounting Hardware: (not included] 

SCREW, 8-32 X V.* inch BHS 
NUT. Steps. 8-32 x ”/jj inch 
WASHER, 8S X % inch 
ANGLE, roil, top left 
Mounting Hardware; (not included) 

SCREW, 6-32 X *4 inch FHS philiips 
NUT, Seeps, 6-32 x Vi* inch 

WIRE, cft leod, 1.380 feet, striped orange, with connector 
WIRE, ert leod, .9^ fool, striped green, with connector 
WIRE, ert leod, .960 foot, striped red, with connector 
WIRE, cri leod, -833 foot, striped brown with connector 
WIRE, ert leod, .833 foot, striped blue, with connector 
SHIELD, ert 

Mounting Hordwore: (not included) 

SCREW, 6-32 X ’4 inch 8HS 
Mounting Hordwore For Troce Rotator Coil; 

SCREW. 6-32 X*/,, inch BHS 
SCREW, 6-32 X Vi inch PH8, phillips 
WASHER, fiber, =6 
WASHER, 6L x % inch 
NUT, hex., 6-32 x '4 inch 
NUT, keps, 6-32 x Vi» inch 



BAR, lop support, with handle 
Includes: 

HANDLE 
CLIP, handle 

Mounting Hordwore; (not included) 
SCREW, 10-32 x*/i« inch RHS, phillips 
Mounting Hardware For Bar: (not included] 
BAR, retoining 

SCREW, 8-32 X Vi inch THS phillips 
SOCKET, graticule lamp 
Mounting Hardware For Each-, (not irjcluded) 
SCREW. 6-32 xVii inch PHS with lockwasher 
WASHER, 61 X V, inch 
NUT, kops. 6-32 x */•< inch 
SLEEVE, insulating, grohcule iotrip 



6*9 













Parts List — Type 543B 



CHASSIS 




6-10 




CHASSIS 



Parts List Type S43B 



SEP. 


PART 


SERIAl/MODEl NO. 


0 


DESCRinON 


NO. 


NO. 


DI$C. 


\n. 


Y. 




337.566 






1 


SHIELD, high voltage 










- 


Mounting Hardware: {rrat included) 




211-504 






4 


SCREW. 6-32 X 'U inch BHS 




211-541 






1 


SCREW, 6-32 X % inch FHS philiips 


2 








1 


COVER, high vollogc 












Mounting Hardware: (not included) 




211-553 






2 


SCREW, 6-32 X I'/j inches THS philiips 




210-801 






2 


WASHER, 5S X Vn inch 


3 


166-319 






2 


SLEEVE, high voltage 


4 


. - . . 






. 


Mounting Hardware For High Voltage Transformer: 




21 1 -553 






2 


SCREW, 6-32 X 1 ’/, irtches THS philiips 




210-801 






2 


WASHER, 5S X inch 




358-228 






2 


BUSHING, insulator 


5 


392.147 






! 


BOARD, high voltage, assembly 




.... 








Includes: 


b 


124-162 






1 


SITJIP, ceramic, Vi* inch x 4 notches 




.... 








irtcludes: 




355-046 








STUD, nylon 




.... 








Mounting Hardware-, {not included) 




361-007 






1 


SPACER, nylon, .063 inch 




124-164 






2 


STRIP, ceramic, 4 notches 




124-163 






4 


STRIP, ceramic, 2 notches 




.... 








Mourning Mordwore For Board: (not included) 




211-507 






1 


SCREW, 6-32 X »/,« inch BHS 


7 


166-357 






1 


SLEEVE, high voltoge anode leod 


8 


210-261 






2 


LUG, solder, high voltage 




.... 






. 


Mounting Hardware: (not included) 




211-587 








SCREW, 6-32 X 'A, inch HHS 


9 


210-966 






2 


WASHER, insulating, rubber, % OD x Vts inch ID 


10 


380-048 






1 


HOUSING, high voltage 




.... 






. 


Mounting Hordwore: (not included) 




211-507 






3 


SCREW, 6-32 X Vw inch BHS 


n 










SOCKET, STMS 




.... 






. 


Mounting Hardware-, (not included) 




210-006 






2 


lOCKWASHER. infernol, =6 




210-407 






2 


NUT, hex, 6-32 x ’4 inch 


12 


386-253 






2 


PLATE, metal, small capacitor 


13 


432-04/ 






2 


BASE, small capacitor mounting 




.... 








Moontirrg Hardware For Each; (not included) 




211-514 






2 


SCREW, 6-32 X 3/4 inch BHS 




210-006 






2 


lOCKWASHER, internal, #6 




210-407 






2 


NUT, hex, 6-32 x '/« inch 


14 


210-201 






10 


LUG. solder. SE =4 




.... 






. 


Mounting Hordwore For Eoch; (not indudod) 




213-044 






1 


SCREW, thread cutting, 5-32 x inch PHS philiips 


15 


441-475 






1 


CHASSIS, high vcifogc 




.... 








Mounting Hardware: (not included) 




210-458 






1 


NUT, keps, 8-32 x '"Aj inch 




212-004 






3 


SCREW, 8-32 X Vu inch BHS 




212-040 






2 


SCREW. S-32 X V» inch FHS philiips 


16 


348-031 






5 


GROMMET, plastic snop-in 


17 


348-063 






8 


GROMMET, delrin, ’/j itKh 






6-n 















Parts List — Type 543B 



CHASSIS fConfd; 



REF. 

NO. 


PART NO. 


JERIAL/MODEL NO. 


6 

T 

y. 


DESCRIPTION 


EFF. 


DISC. 


18 


136-0015-00 






22 


soocer. stm9G 










. 


Moynfirg Hardware Per Eoch; (oof included) 




21 3-0044-00 






2 


SCREW, fhrcod cutting, 5-32 xVi* inch PHS phillips 


19 


348-0055-00 






20 


GROMMET, delrin, '/* inch 


20 


343-0095-00 






1 


CLAMP, tube 












Mounting Hardware: (not included) 




211-0008-00 






1 


SCREW, 4-40 X '/4 inch BHS 




210-0004-00 






1 


LOCKWASHER, internal, 1=4 




210-0406-00 






1 


NUT. hex, 4-40 x Vi* inch 


21 


200-0257-00 






1 


COVER, ccpocitor 


22 








. 


Mounting Hordwore For 10-Wotf Resistor; 




21 1 -0553-00 






1 


SCREW. 6-32 X 1 Vi inches THS phillips 




210-0601-00 






1 


EYELET 




210-0478-00 






l 


NUT. hex, resistor mounting 




210-0202-00 






1 


LUG, solder, SE =6 




211-0507-00 






1 


SCREW, 6-32 X »/,< inch BHS 


23 


348-0050-00 






3 


GROMMET, delrin. *4 inch 


24 


386-0252-00 






1 


PLATE, fiber, smoll capocifor 


25 


432-0047-00 






1 


BASE, small copocitcx' mounting 












Mounting Hordwore: (not included) 




211-0588-00 






2 


SCREW, 6-32 X Vi inch HHS 




210-0006-00 






2 


LOCKWASHER inlernol, =6 




210-0407-00 






2 


NUT, hex, 6-32 x '/, inch 


76 


348-0056-00 






6 


GROMMET delrin, Ve inch 


27 


386-0255-00 






1 


PLATE, melol, large copocitor 


28 


432-0048-00 






1 


BASE, lorge copocitor mounting 










. 


Mounting Hordwore: (not included) 




211-0588-00 






2 


SCREW. 6-32 X V. inch HHS 




21 0-0006-00 






2 


LOCKWASHER, infernal, #6 




210-0407-00 






2 


NUT, hex, 6-32 X '4 inch 


29 


210-0204-00 


100 


639 


1 


LUG, solder, DE #6 




210-0201-00 


640 




1 


LUG, solder. SE #4 












Mounting Hordwore: (not included) 




213-0044-00 






1 


SCREW, fhreod cutting, 5-32 x Vi« inch PHS phillips 


30 


136-0181-00 






11 


SOCKET, rrorrsistor, 3 pin 












Mounting Hardware For Eoch:: (not included) 




354-0234-00 






1 


RING, insulator 


31 








. 


Mounting Hardware For Each Pot; 




210-0413-00 






1 


NUT. hex, Vt * Vi •’'ch 




210-0840-00 






1 


WASHER, .390 ID x Vi< inch OD 


32 


441-0562-00 






1 


CHASSIS, verricol otnplifier 












Mounting Hordwore; (not included] 




212-0004-00 






5 


SCREW, 8-32 X Vi» inch BHS 




212-0040-00 






1 


SCREW, 8-32 X Vi inch FHS phillips 




210-0458-00 






1 


NUT, keps, 8-32 x’V5i inch 


33 


131-0181-00 






2 


CONNECTOR, terminoi standoff 










. 


Mounting Hordwcro For Eoch: (not included) 




358-0136-00 






1 


BUSHING, tefiort 


34 


343-0004-00 






1 


CLAMP, coble, */u nch 












Mounting Hardware: (not included) 




211-0510-00 






1 


SCREW, 6-32 xV* inch BHS 




210-0803-00 






1 


WASHER, 6LxV« i«h 








Ports List — Type 543B 



CHASSIS {Confd} 



REF. 


■9 




IE 




NO. 


nSii 


IBS 


laai 


li 


DESCRIPTION 


35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 


119-034 

380-049 

200-482 

211-591 

210-006 

210-407 

131-271 

210-006 

210-202 

210- 407 

211- 507 
387-754 

210- 458 

212- 004 
212-023 
212-040 
344-097 
131-018 

211- 015 
166-107 
210-004 
210-406 
387-753 

212- 004 
212-039 
210-458 
387-755 

212-023 

212-040 

210-205 

210-458 

351-058 

387-946 

212-004 

212- 040 

210- 458 
385-135 

213- 041 
337-291 

211- 507 
210-202 
210-006 
210-407 






1 

1 

1 

4 

4 

4 
2 

5 
1 

6 
2 

4 

2 

2 

2 

2 

1 

2 

2 

2 

2 

1 

3 
1 

1 

1 

2 

2 

1 

4 
4 
1 

3 

4 
4 
2 

1 

1 

2 

1 

2 

2 


DELAY LINE, ossembly 
Includes: 

HOUSING, deloy line 
COVER, deloy lirte hpysing 
SCREW, 6-32 X % inch HHS 
LOCKWASHER, intemol, ?6 
NUT, hex, 6-32 x % inch 
CONNECTOR, right hand 
Mounting Hordwore: (nol included) 

LOCKWASHER, internal, =6 
LUG, solder. SE #6 
NUT, hex, 6-32 x V- inch 
SCREW. 6-32 X »/,« inch BHS 
PLATE, plug-in housing, lop 
AAounting Hordwore: [not included) 

NUT, keps, 832 x '•/„ inch 
SCREW, 8-32 X Vi* inch BHS 
SCREW, 8-32 X 3/g inch BHS 
SCREW, 8-32 X % inch FHS phillips 
CLIP, grounding 

CONNECTOR, chassis mounted, 16 contact, female 
Mounting Hordworc; (not included) 

SCREW, 4-40 X '/, inch RHS 
TUBE, spocing, '/g? inch 
LOCKWASHER, internal, #4 
NUT, hex, 4-40 x Vw inch 
PLATE, plug-in housing, bock 
Mounting Hardwore; (not included) 

SCREW, 8-32 X »/,» inch BHS 
SCREW, 8-32 X y* inch THS phillips 
NUT, keps, 8-32 x "/jj inch 
PLATE, plug-in housing, bottom 
Mounhng Hardwore: (not included) 

SCREW, 8-32 X % inch BHS 
SCREW, 8-32 X Vg inch FHS phillips 
LUG, solder, SE #8 
NUT. keps. 8-32 x inrii 

GUIDE, shoe 
PLATT, verticol bulkhead 
Mounting Hordwore: {not included) 

SCREW, 8-32 X inch 8HS 

SCREW, 8-32 X Vg inch FHS phillips 
NUT, keps. 8-32 x 'V,j inch 
ROD, delrin, ‘y,g inch 

Mounting Hordwore For Each: (not included) 
SCREW, thread cutting, 6-32 x V, inch THS phillips 
SHIELD, upper colibrotor switch 
Mounting Hardware; (not included) 

SCREW, 6-32 X inch BHS 

LUG. solder, SE #6 
LOCKWASHER, inlernal, ~6 
NUT, hex, 6-32 x ’/« inch 
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Parts List — Type 543B 



CHASSIS (Conld) 



I 


my 




IE 


DESCRIPTION 




1 DISC 


iB 


46 


406-0022-00 






1 


BRACKET, pot 












Mounting Hordwore: fnot included) 




211-0507-00 






2 


SCREW, 6-32 X »/u BHS 




210-0006-00 






2 


LOCKWASHEfi, internal, #6 




21 0-0407-00 






2 


NUT, hex, 6-32 x '/, inch 


47 


136-0037-00 






1 


SOCKET, tip jock 










• 


Mounting Hordwore; {not included) 




210-0413-00 






1 


NUT, hex, V*-32 x '/, inch 




210-0840-00 






1 


WASHER, .390 IDx’/,, inch OD 


48 


136-0008-00 






11 


SOCKET, STM7G 










- 


Mounting Hordv«ife For Each: {not included] 




213-0044-00 






2 


SCREW, thread cutting, 5-32 x Vm inch PHS phillips 


49 


381-0221-00 






2 


BAR, transformer support 










- 


Amounting Hardware For Each: (not included) 




212-0033-00 






2 


SCREW. 8-32 x% inch BHS 




210-0458-00 






2 


NUT, keps, 8-32 x’*/3j inch 




212-0509-00 






1 


SCREW, 10-32xV« inch BHS 




212-0534-00 






1 


SCREW, 10-32x1 inch BHS 


50 


406-0928-00 






1 


BRACKET, transformer 


51 








- 


Mounting Hordwore For Transformer; 




21 2-0524-00 






4 


SCREW, 10-32x3'/,, inches HHS 




210-0812-00 






4 


WASHER, fiber, #10 




210-0010-00 






4 


LOCKWASHER, internal, #10 




210-0564-00 






2 


NUT, hex, 10-32 xy, inch 


52 


384-0612-00 






2 


ROD, tronsformer standoff 


53 


343-0006-00 


100 


238X 


1 


CLAMP, coble, '/j inch 










. 


Mounting Hardware; {not included) 




212-0008-00 






1 


SCREW, 8-32 X '/, inch BHS 




210-0863-00 






1 


WASHER, -D" type 




210-0458-00 






1 


NUT, hex, 8-32x"/ji inch 


54 


406-0108-00 






1 


BRACKET, —150 odj. pot 












Amounting Hardware; {not included) 




211-0507-00 






2 


SCREW, 6-32 X y ,4 inch BHS 




210-0006-00 






2 


LOCKWASHER, internai, #6 




21 0-0407-00 






2 


NUT, hex, 6-32 x inch 


55 


- - - - 






- 


Mounfir>g Hardware For Pot: 




210-0444-00 






1 


NUT, hex, y9-32x*/ixy0 inch long 




21 0-0840-00 






1 


WASHER, .390 lOx*/,, inch OD 


56 


386-0254-00 






3 


PLATE, fiber, lorge capacitor 










. 


Mounting Hordwore For Each; (not included) 




211-0543-00 






2 


SCREW, 6-32 X »/,« inch RHS 




210-0006-00 






2 


LOCKWASHER, internal, #6 




210-0407-00 






2 


NUT, hex, 6-32 x '/, inch 


57 


200-0258-00 






3 


COVER, copacifor 


58 


200-0256-00 






1 


COVER, smol! capacitor 


59 


386-0252-00 






1 


PLATE, fiber, smoi! capacitor 










- 


Mounting Hordwore; {not included) 




211-0534-00 






2 


SCREW, 6-32 X Vij inch PHS with iockwosher 




210-0006-00 






2 


LOCKWASHER, internal, ff6 




210-0407-00 






2 


NUT, hex, 6 32 x inch 
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Parts List — Type 543B 



CHASSIS IConldl 



REF. 

NO. 


PART 

NO. 


SERfAl/MODEL NC 




DESCRIPTION 


DISC. 


IFF 


Y 


60 


441 -238 






1 


CHASSIS, power 










• 


Mounting Hordworc; (not included) 




212-023 






6 


SCREW, 8-32 X V. inch 6 HS 




212-040 






5 


SCREW, 8-32 X */| inch FHS phiiiips 




210-458 






11 


NUT, keps, 8-32 x ’ inch 


6 ] 


35U- 1 66 






1 


BUSHING, plosiic, black 


62 


4B6-456 






3 


PLATE, mo'al, iorge copocitor 




• • . . 






- 


Mounrmg Hordwore For Each: (not included) 




211-534 






2 


SCREW, 6-32 X inch PHS with lockwasher 




210-006 






2 


LOCKWASHER, internal, =£ 




210-407 






2 


NUT, hex, 6-32 X V 4 inch 




136-011 






2 


SOCKET, STM 8 




- - - 






- 


Mounting Hardware For Each; (rot included’ 




211-538 






2 


SCREW, 6-32 X V 14 inch FHS phiiiips 




210-006 






2 


LOCKWASHER. inferool, =6 




210-407 






2 


NUT, hex, 6-32 x '/, inch 


64 


385-138 






1 


ROD. delrin, 1 inches 




.... 






- 


Mounting Hordv/cre; (not included) 




213-041 






1 


SCREW, fhreod cultirrg, 6-32 x inch THS phiiiips 


65 


J4B-U5I 






1 


GROA4MET, rubber, 1 '/j inches 


66 


337-007 






2 


SHIELD, tube 


67 


385-134 






2 


ROD, dolrin 




.... 






. 


Mounting Hardware For Eoch: (not included) 


68 


213-104 

136-010 






2 


SCREW, throod (orming. 6-32 x Vt inch THS phiiiips 
SOCKET. 7 pin 










- 


Mounting Hordwore For Boch: (not included) 




211-033 






2 


SCREW, 4-40 X Vi 4 inch PHS with lockwasher 




210-004 








LOCKWASHER, irtterno!. =4 




210-201 






1 


LUG. solder, SE =4 




210-406 






2 


NUT, hex, 4-40 x inch 


69 


386-768 






1 


PLATE, pot mounting 




- - - - 






. 


Mounting Hordwore; (not included) 




211-007 






2 


SCREW. 4-40 X y ,4 inch BHS 


70 


343-089 






4 


CLAMP, coble, delrin, size "D ' 


71 


- - • - 






- 


Mounting Hordwore For Relay- 




211-503 






2 


SCREW. 6-32 X V t inch BHS 


72 


4.V-656 






1 


SHIELD, rectifier 




.... 






. 


Mounting Hordwore; (not included) 




211-507 






3 


SCREW, 6-32 X Vi« inch BHS 


73 


1 66-099 






3 


TUBE, spacer 










. 


Mounting Hordwore For Eoch; >ot included) 




211-507 






1 


SCREW, 6-32 X y„ inch BHS 


74 


.... 






. 


Mounting Hordwore For Thermol Cutout Switch- 




213-044 






2 


SCREW, thread cu’ting, 5-32 x inch PHS phiiiips 


75 


44J-036 






1 


CLAMP, stoinless steel 




■ - ■ - 








Mounting Hordwore; (not included) 




210-006 






2 


LOCKWASHER, infernol, =6 




210-407 






2 


NUT, hex, 6-32 x '/i inch 




211-504 






1 


SCREW. 6-32 X ’4 inch BHS 




214-012 






1 


BOLT, spode, 6-32 x V» inch 


7Z 


385-137 






1 


ROD, delrin, 7'/, inches 




. - - - 






. 


Mounting Hardworc: Inot included) 




213-041 






1 


SCREW, throod cutting. 6-32 x % inch PHS phiiiips 
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Parts List ^ Type 543B 



CHASSIS (Conid) 



REF. 

NO. 








DESCRIPTION 


mm 




77 


407-029 






1 


BRACKET, seven pot 




.... 






• 


Mounting Hordwore: (not included) 




212-004 






2 


SCREW, 8-32 X »/,« inch BHS 


78 


384-542 






2 


ROO, copocitor mounting 




.... 






- 


Mounting Hardware For Eoch; (not included) 




21 1 -507 






2 


SCREW, 6-32 X Vu inch BHS 


79 


337-215 






1 


SHIELD, horizontal amplifier 


80 


407-030 






1 


BRACKET, two pot 




.... 






- 


Mounting Hordwore: (not included) 




211-507 






2 


SCREW, 6-32 X y,* inch BHS 




210-202 






1 


LUG, solder, SE #6 




210-457 






2 


NUT, keps, 632 x */,« inch 


81 


.... 






« 


Mounting Hordwore For Each Miniature Pot: 




210-438 






2 


NUT. hex, 1-72 x Vsj inch 


82 


441-561 






1 


CHASSIS, sweep 




.... 






- 


Mounting Hardware; (not included) 




212-040 






4 


SCREW, 8-32 X % inch FHS phiilips 




210-458 






2 


NUT, keps. 8-32 x "/,j inch 


83 


384-628 






1 


ROD, support 




.... 






- 


Mounting Hordwore; (not included) 




212-004 






1 


SCREW, 8-32 X »/,< inch BHS 


84 


. . - . 






- 


Mounting Hardware For 10-Waff Resistor; 




211-553 






1 


SCREW, 6-32 X 1 Vi inches THS phiilips 




210-601 






1 


EYELET 




210-478 






1 


NUT, hex, resistor mounting 




211-507 






1 


SCREW, 6-32 X y,» inch BHS 


85 


441-563 






1 


CHASSIS, output vertical omplifier 




. . . . 






- 


Mounting Hardware: (not included) 




212-004 






2 


SCREW, 8-32 X »/,« Inch BHS 




212-023 






1 


SCREW. 8-32 X Vg irtch BHS 




210-458 






2 


NUT. keps, 8-32 x "/g, inch 


86 


. . . . 






- 


Mounting Hardware For Each Coil; 




213-035 






1 


SCREW, thread cutting, 4-40 x % inch PHS phiilips 


87 


136-072 






2 


SOCKET. 9 pin UHF 




. . . . 






- 


Mounting Hordwrore For Each: {not irtcluded) 




211-033 






2 


SCREW, 4-40 X inch PHS with lockwasher 




210-004 






2 


LOCKWASHER, inlemat, =4 




210-406 






2 


NUT, hex, 4-40 x y,* inch 


88 


426-121 






1 


MOUNT, toroid 




. . . . 






- 


Mounting Hordwore: (not included) 




361 -007 






1 


SPACER, nylon, .063 inrfi 


89 


406-635 






1 


BRACKET, low copocity pot mounting 




.... 






- 


Mounting Hordwore: (not included) 




213-035 






2 


SCREW, threod cutting, 4-40 x Vt inch PHS phiilips 


90 


214-210 






1 


SPOOL, soMcr. assembly 




. . . . 






. 


Includes: 




214-209 






1 


SPOOL, solder 




. . . . 






- 


Mounting Hordwore: (not included) 




361-007 






1 


SPACER, nylon, .063 inch 
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Parts List — Type 543B 



CHASSIS (Confd) 



REF. 

NO. 



PART NO. 



S£IL(Al./MOORL NO. 



EFP. 



DISC. 



DeSCRIPTlON 



91 

92 

93 



343-0004-00 

211-0510-00 
2-10-0803-00 
210-0457-00 
202 - 01 02-00 

210-0457-00 

210-0204-00 

213-0044-00 



CLAMP, coble, Vu inch 
Mounting Hordwore; (not included) 

SCREW, 6-32 xV« inch BHS 
WASHER, 6UV> inch 
NUT, keps, 6-32 xYi 4 inch 
CAN, reloy cover 
Mounting Hordwore; (not included) 

NUT, keps, 6-32 X Vi* inch 
LUG, solder, DE6 

Mounting Hardware: (not included w/lug) 

SCREW, thread forming, 5-32 xV <4 inch PHS, phillips 
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BULKHEAD 



Parts List — Type S43B 



CABLE HARNESS & CERAMIC STRIP DETAIL 



POWER CHASSIS 



SWEEP “A” CHASSIS 



VERTICAL AMPLIFIER CHASSIS 



HI8H VOLTAGE CHASSIS 



OUTPUT VERTICAL AMPLIFIER CHASSIS 
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CABLE HARNES & CERAMIC STRIP DETAIL 



Ports List — Type 543B 



1 

BEF 
. NO 


FAST NO. 


SEBIAL/MODEI NO. 


i 


OESCRISTION 


EFF. 


DISC. 


1 


179-0324-00 






n 


CABLE HARNESS, power #2 


1 2 


1 79-0906-00 








CABLE HARNESS, power 


3 


179-0306-00 






n 


CABLE HARNESS, 110-volf power 


. i 


17.9-C9C5-00 


100 


299 


n 


CABLE HARNESS, sweep 




179-0926-00 


300 




1 


CABLE HARNESS, sweep 


5 


179-0904-00 


100 


419 


1 


CABLE HARNESS, high voltage 




1 79-0767-00 


420 




1 


CABLE HARNESS, high voltage 


6 


1 79-0899-00 






1 


CABLE HARNESS, focus and intensity 


7 


179-0901-00 






1 


CABLE HARNESS, lower verVicol amplifier 


S 


1 79-0900-00 






1 


CABLE HARNESS, upper vertical amplifier 


9 


179-0894-00 






n 


CABLE HARNESS, rectifier 


10 


179-0895-00 






H 


CABLE HARNESS, rectifier 11 0-volt 


11 


124-0088-00 






5 


STRIP, ceromic, inch x 4 notches 










- 


Each Includes; 




355-0046-00 






2 


STUD, nylon 




. . . . . 








Mounting Hardware Eor Eoch: (not included} 




361 -0009-00 






2 


SPACER, nylon, .281 inch 


12 


124-0091-00 






18 


STRIP, ceramic, Vf inch x 1 1 notches 












Each Includes: 




355-0046-00 






2 


STUD, nylon 










• 


Mounting Hardware For Eoch; (not included) 




361-0009-00 






2 


SPACER, nylon, .281 inch 


13 


124-0089-00 






3 


STRIP, ceramic, *4 inch x 7 notches 












Eoch Includes: 




355-0046-00 






2 


STUD, nylon 










- 


Mounting Hardware For Eoch: (not included) 




361-0009-00 






2 


SPACER, nylon, .281 inch 


14 


124-0090-00 






13 


STRIP, ceramic. % inch x 9 notches 










. 


Each Includes: 




355-0046-00 






2 


SnJD, nylon 










. 


Mounting Hardware For Each: (not included) 




361-0009-00 






2 


SPACER, nylon, .281 inch 


15 


124-0093-00 






5 


STRIP, ceramic, '/u inch x 5 notches 










. 


Eoch Includes: 




355-0046-00 






2 


STUD, nylon 










. 


Mounting Hardwore For Each: (not included) 




361-0009-00 






2 


SPACER, nylon, .281 inch 


16 


124-0120-00 






1 


3TRir*, ueratnlc, Vij Inch x 4 notches 




. . - . . - 








Includes: 




355-0046-00 






2 


STUD, nylon 










- 


Mounting Hardware For Each; (not included) 




361-0008430 






2 


SPACER, nylon, .156 inch 


17 


124-0089-00 






4 


STRIP, ceromic, V< inch x 7 notches 












Each Includes: 




355-0046-00 






2 


STUD, nylon 












Mounting Hardwore For Each: (not included) 




361-0008-00 






2 


SPACER, nylon, .156 inch 


18 


124-0145-00 






2 


STRIP, ceramic, ^4* inch x 20 notches 










. 


Each Includes: 




355-0046-00 






2 


STUD, nylon 










. 


Mounting Hordwore For Each: {not included) 




361 -0009-00 






2 


SPACER, nylon, .281 inch 
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CABINET 



Ports List — Type 543B 




REF. 

NO. 


PART 

NO. 


SERIAL NO. 


i 


DESCRIPTION 






1 


387-761 






1 


PLATE, cabinet, side, left 




.... 






- 


Includes; 




134-028 






1 


PLUG, Steel 


2 


214-361 






2 


LATCH, quarter turn, oss(»nbly 




.... 






- 


Each Consisting Of: 


3 


214-400 






1 


PIN, securing, index 


4 


358-218 






1 


BUSHING, lotch bearing 


5 


387-871 






1 


PLATE, letch index 


6 


387-804 






1 


PLATE, latch locking 


7 


214-359 






1 


SPRING, latch 


8 


387-762 






1 


PLATE, cabinet, side, right 




.... 






• 


Includes: 




214-361 






2 


LATCH, quoricf turn, osscmbly 


9 


38/-/56 






1 


PLATE, cabinet, bottom 




.... 






. 


Includes: 




214-361 






4 


LATCH, quarter turn, osscmbly 



6-21 







5EglAL/MODEl NO. 
r n DISC. 



DESCRIPTION 



PART NO 



01 0-01 27-00 
161-0010-00 
103-0013-00 
012-0076-00 
387-0918-00 
378-0546-00 
376-0567-00 
012-0031-00 
012-0087-00 
012-0091-00 
012-0092-00 
103-0033-00 
103-0015-00 
070-0429-00 



PROBE, package, P6006 
CORO, power 
ADAPTER, 3 fo 2 wire 
CABLE, son 
PLATE, profecfor 

FILTER, light, smoke gray (iostaltedl 
FILTER, light, smoke groy (instolled) 

CORD, patch 
CORD, pofch 
CORD, patch 
JACK, BNC — post 

ADAf^ER, SNC to bindif>g post (no! shown] 
/yOAPTER. BNC to UHF (not shown) 
A\ANUAL, instruction (not shown) 
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ELECTRICAL PARTS 



Parfs List— Type 543B 



Values are fixed unless marked Voriabis. 



Tekfronix 

Ckf. No. Pan No. OescilpHon S/N Range 

Bulbs 



B129 


150-030 


Neon, N6-2V 


READV 


B160V/ 


150-030 


Neon, NE-2V 


UNCALIBRATEC 


8167 


15O-027 


Neon, NE-23 




B170 


150-027 


Neon, tsl6-53 




B361V 


1504D30 


Neon, NE-2V 


UNCAUBRATEC 


R361Z 


15C-Q.30 


Neon, NE-5V 


/MGNIFIER 


B330 


15C-030 


Neon, NE-2V 




B39C 


15C-030 


Neon, NE-2V 




B538 


150-030 


Neon, NE-JV 




B535 


15C-030 


Neon, NE-2V 




B601 


15C-031 


Incandescent, #44 


Graticule light 


B602 


15C-031 


Incondescent, #44 


Graticule light 


B603 


15C-001 


(ncandescent, #47 


Pilot Light 



CapociloTS 

Toleronce ±20% unless otherwise inJeated. 

Tolerance of oil electrolytic capacitors os follows (with exceptions): 



3’/ — 50 V = -10%, +250% 
51 V ~ 350 V = -10%, +100% 
351 V - 450 V = —10%, +50% 



Cl 


281-534 


3.3 pf 


Cer 


500 V 


C6 


283-006 


0.02^1 


Cer 


500v 


C9 


281-529 


1 5pf 


Cer 


500 V 


CIO 


285-543 


0.0022 


PTM 


400 V 


cn 


281-523 


100 pf 


Cer 


350 V 


C15 


283-000 


0.001 Af 


Cer 


500 V 


C20 


283-000 


0.001 Af 


Cer 


500 V 


C24 


283-004 


0.02 aI 


Cer 


150v 


C32 


283-004 


0.02 aI 


Cer 


150v 


C36 


283-057 


0.1 pi 


Cer 


200 V 


C48 


283-006 


0.02 aI 


Cer 


600 V 


C49 


290-158 


50 Af 


EMT 


25 V 


C49 


293-0287-00 


47 Af 


EMT 


25 V 


C116 


283-000 


0.001 Af 


Cer 


500 V 


C117 


283-000 


0.001 Af 


Cer 


500v 


C122 


281-525 


470 pf 


Cer 


500 V 


C124 


281-504 


10 pf 


Cer 


500 V 


Cl 29 


283-001 


0.005 Af 


Cer 


500 V 


Cl 31 


28' -513 


27 pf 


Cer 


500 V 


034 


28' -503 


8pf 


Cer 


500 V 


033 


283-001 


0.005 pf 


Cer 


500 V 


Cl 41 


281-503 


8pf 


Cer 


500 V 






±0.25 pf 
=0.25 pf 




±0.5 pf 
±0.5 pf 
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Parfs List — Type 543B 



Capacitors (Cant'd) 



Tektronix 



Ckf. No. 


Port No. 




Description 








C150 


281-528 


82 pi 


Cer 




SOOv 


10% 


C151 


283-001 


0.005 


Cer 




500 V 




Cl 57 


281-506 


12 pt 


Cer 




SOOv 


10% 


C160A 


281-007 


3-12 p{ 


Cer 


Vof 






Cl 608 


283-534 


82 pt 


Mico 




SOOv 


5% 


C160C 


281-010 


4.5-25 pf 


Cer 


Var 






C160D 


283-534 


82 pf 


Mica 




SOOv 


5% 


C160E 


281-010 


4.5-25 pf 


Cer 


Var 






C160F 


*291-008 


8 

o 








±'/2% 


C160G i 




0.01 










C160H > 


*291-007 


0.1 ai 




Timing Series 




±.Vi% 


C160J ) 














C160K 


281-543 


270 pf 


Cer 




SOOv 


10% 


Cl 65 


281-528 


82 pf 


Cer 




SOOv 


10% 


Cl 67 


283-000 


0.001 ixf 


Cer 




SOOv 




C174 


281-513 


27 pf 


Cer 




SOOv 




C180A 


283-536 


220 pf 


Mico 




SOOv 


10% 


Cl 808 


285-543 


0.0022 


PTM 




400 V 




C180C 


285-515 


0.022 ,ii 


PTM 




400v 




Cl SOD 


285-526 


0.1 ^f 


PTM 




400 V 




C180E 


285-526 


0.1 af 


PTM 




400 V 




Cl 81 


281-515 


27 pf 


Cer 




^v 


±:1.35 pf 


Cl 87 


283-001 


0.005 uf 


Cer 




SOOv 




C191 


283-000 


0.001 pf 


Cer 




SOOv 




Cl 95 


281-509 


15pf 


Cer 




SOOv 


10% 


C198 


283-001 


0.005 pf 


Cer 




5O0v 




C310 


281-012 


7-45 pf 


Cer 


Var 






C311 


283-518 


330 of 


Mica 




SOOv 


10% 


C312 


281-512 


27 pf 


Cer 




SOOv 


10% 


C313 


281-007 


3-12pf 


Cer 


Var 






C314 


283-523 


500 pf 


Mico 




SOOv 


5% 


C331 


283-001 


0.005 pf 


Cer 




SOOv 




C337 


281-005 


1.5-7 pf 


Cer 


Var 






C337 


281-0007-00 


3-12 pf 


Cer 


Var 






C338 


281-578 


18 pf 


Cer 




SOOv 


5% 


C338 


281-0509-00 


15 pf 


Cer 




SOOV 


10% 


C339 


281-517 


39 pf 


Cer 




SOOv 


10% 


C361A 


281 -053 


0.35-1.37 pf 


Poly 


Vor 






C361C 


281-036 


3-12 pf 


Cer 


Var 






C361E 


281-022 


8-50 pf 


Cer 


Vor 






C361G 


281-022 


8-50 pf 


Cer 


Vor 






C361J 


281-022 


8-50 pf 


Cer 


Vor 






C361K 


281-523 


lOOpf 


Cer 




350 V 




C361N 


281-519 


47 pf 


Cer 




SOOv 


10% 


C361P 


281-543 


270 pf 


Cer 




SOOv 


10% 


C361S 


281-524 


ISOpf 


Cer 




SOOv 




C364 


290 094 


9/.f 


EMC 




450 V 





Ronge 



100-679 

680-up 

100-679 

680-up 



6-24 




Parts List — Type 543B 



Capacitors (Confd) 





Tektronix 










Ckt. No. 


Part No. 




Description 






C365 


283-003 


0,01 pf 


Cer 


ISOv 




C368 


281-034 


1.5-7 pf 


Car Vor 






C378 


283-060 


100 pF 


Cer 


200 V 


5% 


C382 


283-060 


100 pf 


Cer 


200 V 


5% 


C38S 


283-001 


0.005 pf 


Cor 


500v 



C387 


281-027 


0.7-3 pf 


Tub, 


Vor 




C388 


281-027 


0.7-3 pf 


Tub. 


Vor 




C391 


283-004 


0.02 pf 


Cer 




150v 


C394 


281-034 


1.5-7 pf 


Cer 


Var 




C395 


281-525 


470 pf 


Cer 




500 V 



C471 


Use 290-185 


2x40 pf 


EMC 


250 V 


C472 


283-003 


0.01 pf 


Cer 


150 V 


C475 


285-526 


0.1 pf 


PTM 


400 V 


C476A ) 




40 pf 


EMC 


475 V 


C4768 > 


Use 290-062 


20 pf 


EMC 


475 V 


C476C \ 




10 pf 


EMC 


475 V 



C477 


285-526 


0.1 pf 


PTM 




400 < 




C489 


281-593 


3.9 pf 


Cer 




500 V 


10% 


C493 


Use 283-002 


0.01 pf 


Cer 




500 V 


C506 


285-526 


0.1 uf 


PTM 




400 V 




C513 


283-088 


0.0011 pf 


Cer 




500v 


5% 


C520 


281-022 


8-50 pf 


Cer 


Var 





C523 


283-088 


0.0011 pf 


Cer 




500 V 


5% 


C533 


283-002 


0.01 pf 


Cer 




500 V 


C535 


Use 283-003 


0.01 pf 


Cer 




150v 




C536 


283-002 


0.01 pf 


Cer 




500 V 




C543 


283-002 


0.01 pf 


Cer 




500 V 




C546 


285-517 


0.022 pf 


PTM 




600 V 




C551 


281-601 


7.5 pf 


Cer 




500 V 




C551 


281-075 


5-25 pf 


Cer 


Var 






C556 


283-103 


180 pf 


Cer 




500 V 


5% 


C557 


283-077 


330 pf 


Cer 




500 V 


5% 


C566 


283-103 


180 pf 


Cer 




500 V 


5% 


C567 


283-084 


2^pf 


Cer 




lOOOv 


5% 


C568 


281-022 


8-50 pf 


Cer 


Var 




C570 


283-000 


0.001 pf 


Cer 




500 V 




C572 


283-006 


0.02 pf 


Cer 




600 V 




C574 


261-602 


68 pf 


Cer 




500v 


5% 


C578 


281-536 


0.001 pf 


Cer 




500 V 


10% 


C579 


281-543 


270 pf 


Cer 




500 X 


10% 


C580 


281-513 


27 pf 


Cer 




500 V 


C581 


281-022 


8-50 pf 


Cer 


Var 






C582 


283-088 


o.ooilpf 


Cer 




500 V 


5% 


CS90 


283-006 


0.02 pf 


Cer 




600 V 



S/N Range 



100-239 

240-up 
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Paris List — Type 543B 



Capacitors {Cont'dj 



Tektronix 

Ckt. No. Part No. Description 



C592 


283-088 


0.0011 pt 


Cer 


500 


C597 


283-000 


0.001 Ilf 


Cer 


500 


C601 


283-057 


0.1 uf 


Cer 


200 


C610 


285-510 


0.01 Ilf 


PTM 


400 


C617 


285-510 


0.01 Ilf 


PTM 


400 


C62S 


285-510 


0.01 Ilf 


PTM 


400 


C640 


Use 290-016 


125 Ilf 


EMC 


350 


C648 


283-002 


0.01 uf 


Cer 


500 


C649 


Use 290-012 


2 X 40 pf 


EMC 


250 


C650 


285-510 


0.01 pf 


PTM 


400 


C670 


Use 290-019 


150/.f 


EMC 


250 


C671 


Use 290-019 


150 uf 


EMC 


250 


C679A,B,C 


Use 290-005 


3 X 10 ;tf 


EMC 


450 


C680 


285-510 


0.01 


PTM 


400 


C688 


285-510 


0.01 .uf 


PTM 


400 


C700 


Use 290-017 


125 pf 


EMC 


450 


C710 


285-511 


0.01 uf 


PTM 


600 


C730 


Use 290-016 


125/xf 


EMC 


350 


C740 


285-510 


0.01 uf 


PTM 


400 


C760A,B 


Use 290-013 


2x40;t{ 


EMC 


450 


C780 


283-001 


0.005 ...f 


Cer 


500 


C783 


283-0002-00 


0.01 fif 


Cer 


500 


C785 


283-0002-00 


0.01 Ilf 


Cer 


500 


C802 


Use 290-190 


40 Ilf 


EMC 


400 


C803 


283-000 


0.001 ?.(f 


Cer 


500 


C806 


285-506 


0.0047 Ilf 


PTM 




C808 


285-502 


0.001 uf 


PTM 


1000 


C820 


283-082 


0.01 uf 


Cer 


4000 


C821 


283-082 


0.01 Ilf 


Cer 


4000 


C822 


281-525 


470 pi 


Cer 


500 


C823 


283-101 


0.0047 Ilf 


Cer 


«XX) 


C824 


285-555 


0.01 Ilf 


PTM 


100 


C829 


283-082 


0.01 Ilf 


Cer 


4000 


C830 


283-082 


0.01 Ilf 


Cer 


4000 


C833 


281-556 


500 pf 


Cer 


10000 


C834 


281-556 


500 pf 


Cer 


10000 


C836 


283-096 


500 pf 


Cer 


20000 


C841 


283-006 


0.02 uf 


Cer 


600 


C842 


283-082 


0.01 juf 


Cer 


4000 


C852 


283-082 


0,01 Ilf 


Cer 


4000 


C854 


283-082 


0.01 Ilf 


Cer 


4000 


C858 


283-082 


0.01 


Cer 


4000 


C863 


283-002 


0.01 Ilf 


Cer 


500 


C871 


283-077 


330 pf 


Cer 


500 


C874 


283-077 


330 pf 


Cer 


500 


C8B5 


281-513 


27 pf 


Cer 


500 


C897 


283-000 


U.UOl Ilf 


Cer 


500 



V 

V 



V 



V 



V 



V 

V 



V 

V 



V 

V 

V 

V 



V 



V 

V 

V 



V 



V 

V 

V 



V 



V 

V 

V 

V 

V 



S/N Range 



5% 



5% 

5% 
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Parts List — Type 543B 









Diodes 






Tektronix 








Ckt. No. 


Part No. 




Description 




D29 


152-141 


Silicon 


1N3605 




D30 


152-141 


Silicon 


1N3605 




D32 


152-141 


Silicon 


1N3605 




D43 


152-064 


Zener 


’/.MIOZIO ‘/.w, lOv, 10% 




D46 


152-141 


Silicon 


1N3605 




D47 


152-141 


Silicon 


1N3605 




D48 


*152-0185-00 


Silicon 


Replaceable by 1N3605 




D49 


152-126 


Zener 


1N3024A 1 w, 15 V, 10% 




D131 


1 52-008 


Germanium 






D135 


*152-061 


Silicon 


Tek Spec 




D150 


Use *152-0224-00 


Silicon 


UTR 166 (Uniifode) 




D152 


*152-173 


Silicon 


Selected from 1N3605 




DM2A,B,C,D 


152-066 


Silicon 


1N3194 




D672A,B,C,D 


152-066 


Silicon 


1N3194 




D679 


152-066 


Silicon 


1N3194 




D7O2A,0 


152-066 


Silicon 


1N3194 




D732A,0 


152-066 


Silicon 


1N3194 




D762A,0,C,D 


152-066 


Silicon 


1N3194 










Fuses 




F601 


159-011 


6.25 Amp 3AG 


Slo-Bio, l!5v, 50-60 and 400 


cps 




159-005 


3 Amp 3AG 


Slo-Blo, 230 V, 50-60 and 400 


cps 








Connector 




jn 


131 -018 


16 Contact, Female, chassis mounted 










Relays 




K600 


148-021 


Reloy Delay 






K601 


148-016 


45 ¥ DC 












Inductors 




LR45 


*108-293 


27 /ih (wound 


on 0 680 n resistor) 




LR149 


*108-058 


850 uh (wound on o 3.3 k resistor) 




L528t 


*308-318 


(8 juh| 1 .5 k 2 w 


WW 1% 




LR529 


*108-292 


12juh (wound 


on o 100 Q resistor) 




LS33 


276-507 


Core, Ferrite 






L545 


•108-262 


0.6^ 






L546 


*108-262 


0.6 ah 






L5S1 


*108-260 


0,1 ,u.h 






L553 


•119-034 


Delay Line Assy 






L554 


*114-091 


2.7-5.4 uh 


Var 


Core 276-506 


L560 


•114-130 


1.45-2.9 ,ih 


Var 


Core 276-506 


L561 


*108-181 


0.2 Mh 






L588 


•114-079 


1. 8-3,7 ;xh 


Vor 


Core 276-506 


L589 


•114-164 


6-11 uh 


Var 


Core 276-506 


L598 


•114-079 


1. 8-3.7 >rh 


Vor 


Core 276-506 


L599 


*114-164 


6-11 


Var 


Core 276-506 


L778 


Use *108-323 


Beam Rotator 







+Cuil, resistor combination. 






S/N Range 



X490-UP 



100-679X 
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Parts List — Type 543B 



Transistors 



Ckt. No. 


Tektronix 
Part No. 


Description 


034 


Use •151-0127-00 


Selected from 2N2369 


Q35 


Use *151-0127-00 


Selected from 2N2369 


Q45 


Use *151-0127-00 


Selected from 2N2369 


0513 


•151-121 


Selected from TA1938 


Q514 


•151-127 


Selected from 2N2369 


0523 


*151-121 


Selected from TA1938 


0524 


•151-127 


Selected from 2N2369 


0534 


•151-096 


Selected from 2N1893 


0543 


*151-121 


Selected from TA1938 


0584 


•151-127 


Selected from 2N2369 


QS94 


•ISM 27 


Selected from 2N2369 



Resistors 



Resistors are fixed, composition, ±10% unless otherwise indicated. 



R1 


301-684 


680k 


y,w 






5% 


R2 


301-394 


390 k 


’Aw 






5% 


R3 


311-023 


50 k 


'Aw 


Var 




INT TRIG DC LEVEL 


R4 


302-104 


100k 


'Aw 








R6 


302-106 


10 meg 


’Aw 








R9 


302-225 


2.2 meg 


’Aw 








R12 


302-105 


1 meg 


’A V 








R13 


302-104 


100k 


’A ^ 








R15 


302474 


470 k 


■Aw 








R17T 


311-096 


100k 




Vor 




TRIGGERING LEVEL 


R18 


302-223 


22 k 


'Aw 








R19 


302-474 


470 k 


'Aw 








R20 


302-563 


56 k 


'Aw 








R22 


302-470 


47 n 


■Aw 








R23 


302-470 


47 a 


'Aw 








R24 


302-222 


2.2 k 


'Aw 








R26 


Use 303-123 


12k 


1 w 






5% 


R27 


306-223 


22 k 


2w 






100-679 


R27 


306-01 53-00 


15k 


2w 






680-up 


R29 


301-623 


62 k 


'Aw 






5% 


R31 


301-182 


1.8k 


'Aw 






5% 


R32 


302-152 


1.5 k 


'Aw 








R33 


302-124 


120 k 


'Aw 








R34 


305-123 


12k 


2w 






5% 


R3S 


303-223 


22 k 


1 w 






5% 


R36 


302-100 


ion 


'Aw 








R37 


301-103 


10k 


'Aw 






5% 


R38 


Use 303-183 


18k 


1 w 






5% 


R39 


311-026 


100k 




Var 




TRIG LEVEL CENTERING 


R43 


305-113 


11 k 


2w 






5% 100-489 




308-364 


9.65 k 


3w 




WW 


1% 490-up 



■'rFurnishecl oj o unit with RllO ond SW110. 
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Parts List — Type 543B 



Resistors (Conf'd) 





Tektronix 












Ckt. No. 


Part No. 




Description 






S/N Range 


R44 


302-680 


68 n 


■/jw 








R46 


305-103 


10k 


2w 






S% 100-489 


R46 


308-0301-00 


10k 


3w 




WW 


1% 490-up 


R47 


311-308 


son 




Var 




TRIG SENS 


R48 


305-103 


lOk 


2w 






5% 


R49 


308-252 


390 n 


3w 




WW 


s% 


RllOt 


311-096 


100k 




Var 




STABILITY 


Rm 


311-219 


200k 


0.2 w 


Var 




PRESET ADJUST 


R114 


301-914 


910 k 


’/jW 






5% 


R115 


301-104 


100k 








5% 


Rlld 


301-184 


laik 








s% 


R117 


302-102 


1 k 


Yaw 








Riie 


302-475 


4.7 meg 


Yaw 








R120 


301-274 


270 k 


y,w 






5% 


R121 


302-101 


loon 


Yaw 






R122 


302-223 


22k 


Yaw 








R123 


301-474 


470 k 


Yaw 






5% 


R124 


30M04 


100k 


Yaw 






5% 


R125 


311-078 


50k 




Var 




LOCKOUT LEVEL ADJ 


R127 


302-101 


icon 


Yaw 








R128 


302-123 


12k 


Yaw 








R129 


302-273 


27 k 


Yaw 








R130 


306-223 


22 k 


2w 








R131 


308-077 


1 k 


3w 




WW 




R132 


302-470 


47 n 


Yaw 








R134 


*310-555 


6k/3k 






WW 




R135 


302-104 


100 k 


YaW 








R137 


302-470 


47n 


Yaw 








R138 


302-470 


47 Q 


YaW 








R141 


324-339 


33.2 k 


1 w 




Prec 


1% 


R143 


324-335 


30.1 k 


Iw 




Prec 


1% 


R144 


308-294 


8k 


5w 




WW 


5% 


R146 


302-470 


47 n 


Yaw 






R1 47 


301-471 


470 a 


Yaw 






5% 


R148 


302-473 


47 k 


Yaw 






R150 


302-271 


270 Q 


Yaw 








R151 


302-683 


6Sk 


Yaw 








R152 


302-105 


1 mog 


Yaw 








R153 


302-103 


10k 


Yaw 








R155 


302-185 


1.6 meg 


Yaw 








R156 


302-105 


1 meg 


Yaw 








R157 


302-474 


470 k 


Yaw 








R158 


302-102 


1 k 


Yaw 








R159 


306-332 


3.3 k 


2w 









tFurnished as a unif wIfK R17 and SWtlO. 
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Parts List— Typo 543B 



Resistors fCont'd] 





Tektronix 










Ckt. No. 


Port No. 




Description 




S/N Range 


R160A 


309-045 


100k 


y,w 


Free 


1% 


R160B 


309-051 


200 k 


Vjw 


Prec 


1% 


R160C 


309-003 


500k 


y,w 


Prec 


1% 


R160D 


309-014 


1 meg 


y,w 


Free 


1% 


R160E 


309-023 


2 meg 


y*w 


Prec 


1% 


R160F 


309-087 


5 meg 


y,w 


Prec 


1% 


R160G 


310-107 


10 meg 


1 w 


Prec 


1% 


R160H 


310-107 


10 meg 


1 V/ 


Prec 


1% 


R160J 


310-505 


30 meg 


2w 


Prec 


1% 


R160V 


302-105 


1 meg 


’Aw 






R160W 


302-104 


100k 


’Aw 






R160X 


302-103 


10k 


’Aw 






R160Yt 


311-108 


20 k 


Var 


WW 


VARIABLE 


R162 


304-682 


6.8 k 


1 w 






R163 


304-123 


12k 


1 w 






R164 


306-223 


22 k 


2w 






R165 


306-223 


22 k 


2w 






R166 


306-223 


22 k 


2w 






R167 


302-155 


1.5 meg 


’Aw 






R168 


302-473 


47 k 


'Aw 






R170 


302-470 


47 a 


’Aw 






R172 


302-470 


47 0. 


'Aw 






R173 


302-471 


470 0 


'Aw 






R174 


308-294 


8k 


5w 


WW 


5% 


R1 76 


311-008 


2k 


Vor 




SWP LENGTH 


R178 


308-051 


4k 


5w 


WW 


5% 


R180A 


302-474 


47X1 k 


’Aw 






R180B 


302-475 


4.7 meg 


’Aw 






R181 


302-475 


4.7 meg 


'Aw 






R183 


302-101 


100 0 


'Aw 






R186 


302-1 01 


lOOO 


'Aw 






R187 


302-470 


47 0 


'Aw 






R189 


306-683 


68 k 


2w 






R191 


302-104 


100k 


'Aw 






R193 


304-104 


100k 


1 w 






R195 


302-473 


47 k 


'Aw 






R196 


301-114 


110k 


'Aw 




5% 


R1 97 


302-470 


470 


'Aw 






R198 


302-470 


47 0 


'Aw 






R199 


304-472 


4.7 k 


1 w 






R301 


302-470 


47 0 


'Aw 






R310 


323-611 


900k 


'Aw 


Prec 


1% 


R311 


323-610 


111 k 


'Aw 


Prec 


1% 


R313 


323-614 


990k 


’Aw 


Prec 


1% 


R314 


322-605 


10.1 k 


'Aw 


Prec 


1% 


R320 


323-481 


1 meg 


’Aw 


Prec 


1% 


R321 


302-102 


1 k 


'Aw 






tCuiiLenlriu willt 


SWT 60 Olid 


3V7160Y. Tumlslied 


o» Q unit willi 5W160Y. 
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Ports List — Type 543B 



Resistors (Conl'd) 



Tektronix 



Ckf. No. 


Port No. 




Description 






S/N Range 


R323 


306-333 


33 k 


2w 








R325 


Use 311-571 


15k 




Vof 




Variable 


R327 


306-333 


33 k 


2w 






R328 


306-273 


27 k 


2w 








R330 


302-101 


lOon 


Vsw 








R331 


302-332 


3.3 k 


y*w 








R332 


302-224 


220k 


y,w 








R334 


31 1 -026 


100k 




Vor 




EXT HORIZ AMP DC BAL 


R337 


309-017 


1.5 meg 






Prec 


1% 


R33S 


309-017 


1.5 meg 


y*w 




Free 


1% 


R339 


302-331 


3:mq 


y>w 








R340t 


311-431 


50k 


Var 




HORIZONTAL POSITION 


R342 


311-082 


2 meg 




Vor 




XI CAL 


R343 


309-149 


1.2 meg 


y*w 




Prec 


1% 

1 % 


R344 


309-095 


10 meg 


%w 




Prec 


R346t 


311-431 


50k 




Var 




VERNIER 


R347 


302-223 


22 k 


'/jW 








R348 


302-101 


loon 


y»w 








R349 


304-473 


47 k 


1 w 








R351 


302-101 


lOOfi 


Vjw 








R353 


303-303 


30k 


1 w 






5% 


R354 


323-268 


6.04 k 


y»w 




Prec 


1% 


R357 


308-310 


12k 


5w 




WW 


1% 


R358 


308-310 


12k 


5w 




VVW 


1% 


R359 


311-460 


soon 




Vor 




SWP/MAG REGIS 


R360 


302-393 


39 k 


'/jW 








R361A 


302-682 


6.8 k 


'Aw 








R361B 


323-679 


18.9 k 


'Aw 




Prec 


1% 


R361C 


302-472 


4.7 k 


'Aw 






R361D 


323-678 


4.73 k 


'Aw 




Prec 


1% 


R361E 


302-182 


1.8k 


'Aw 








R361F 


323-224 


2.1 k 


'Aw 




Prec 


1% 


R361G 


302-821 


820Q 


'Aw 






R361H 


323-677 


996 Q 


'Aw 




Prec 


1% 


R361J 


302-471 


470 a 


'Aw 






R361K 


323-676 


386 Q 


'Aw 




Prec 


1% 


R361L 


302-270 


27 0 


'Aw 






R36IM 


311-010 


2.5 k 




Var 




EXT HORIZ AMP CAL 


R361P 


302-270 


27 0 


'Aw 








R361R 


323-124 


191 0 


'Aw 




Prec 


1 % 


R361S 


301-202 


2k 


'Aw 






5% 


R361V 


302-104 


look 


'Aw 






R361Z 


302-104 


look 


'Aw 








R363 


302-334 


330 k 


'Aw 








R364 


302-334 


330 k 


'Aw 









■I'R3'!0 ond R34d furnisKod 09 o unlr. 
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Parts List — Type 543B 



Resistors fConf'd) 





Tektronix 












Ckt. No. 


Part No. 




Description 






S/N Range 


R365 


311-483 


soon 




Vor 




DC SHIFT 


R367 


301-564 


560k 


>/,w 






5% 


R368 


301-563 


56k 


y,w 






5% 


R369 


301-563 


56 k 


y,w 






5% 


R370 


301-564 


560 k 


'/jW 






5% 


R371 


302-101 


icon 


’/iw 








R372 


303-303 


30 k 


1 w 






5% 


R373 


323-268 


6.04 k 


y»w 




Free 


1% 


R374 


308-311 


24 k 


5w 




WW 




R375 


31 1 -482 


150n 




Var 




XI 00 CAL 


R376 


302-101 


100 n 


y,w 








R377 


302-101 


icon 


y,w 








R378 


•310-506 


25 k/6k 


5w 




WW 


!% 


R379 


302-474 


470 k 


Vjw 








R380 


302-125 


1.2 meg 


•4w 








R381 


302-101 


lOOn 


'/iw 








R382 


*310-506 


25k/6k 


5w 




WW 


1% 


R384 


308-311 


24 k 


5w 




WW 


1% 


R386 


302-101 


lOOn 


y, w 








R387 


*310-614 


41.5 k 


y*w 




Prec 


'A% 


R388 


•310-614 


41 .5 k 


y*w 




Pre: 


’A% 


R389 


302-125 


1.2 meg 


’Aw 








R390 


302-474 


470 k 


’Aw 








R391 


302-103 


10k 


’Aw 








R394 


302-101 


loon 


’Aw 








R395 


302-222 


2.2 k 


’Aw 








R397 


302-104 


100k 


’Aw 








R398 


302-154 


150k 


’Aw 








R471 


304-101 


lOOn 


1 w 








R473 


302-101 


lOOn 


'Aw 








R475 


302-470 


47 n 


'Aw 








R476 


302-470 


47 n 


'Aw 








R477 


302-470 


47 n 


’Aw 








R479 


302-101 


lOOn 


’Aw 








R491 


316-470 


47 n 


'Aw 








R493 


316-470 


47 P. 


'Aw 








R494 


303-562 


5.6 k 


1 w 






5% 


R495 


Use 311-475 


5k 




Vor 


WW 


DC BAL 


R496 


303-562 


5.6 k 


1 w 






5% 


R498 


316-470 


47 n 


■Aw 








R499 


301-622 


6.2 k 


’Aw 






5% 


R500 


301-622 


6.2 k 


'Aw 






5% 


R501 


315-154 


150 k 


'Aw 






5% 


R502 


311-117 


5k 




Vor 




DC SHIFT 


RS04 


31 6 470 


47 a 


V,w 










Ports List — Type 543B 



Resistors fConl'c/j 





Tektronix 










Ckt. No. 


Part No. 




Description 






RS06 


302-101 


locn 


y,w 






R5U/ 


Use 301-910 


91 n 


Vtw 




5% 


R508 


305-122 


1.2k 


2w 




5% 


R509 


323-181 


75cn 


’/iw 


Prec 


1% 


R510 


323-239 


3.01 k 


y*w 


Prec 


1% 


Rsn 


322-093 


^.9Q 


’4w 


Prec 


1% 


R513 


315-121 


1200 


'4w 




5% 


R515 


31 5-270 


27 0 


'4w 




5% 


R516 


315-27Q 


27-0 


y.w 




5% 


R517 


308-305 


1.3k 


lOw 


WW 


2% 


R519 


Use 315-560 


56 0 


'4w 




5% 


R520 


311-246 


500 0 


Var 




GAIN 


R523 


315-121 


1200 






S=A 


R525 


316-470 


47 0 


'4w 






R526 


322-093 


90.9 0 




Prec 


1% 


R527 


323-239 


3.0! k 


’/jw 


Prec 


1% 


R530 


301-620 


620 


'Aw 




5% 


R532 


308-306 


3.26 k 


3w 


WW 


2% 


R533 


308-307 


5k 




WW 


2“/« 


RS35 


302-184 


180k 


'Aw 






R536 


302-123 


12k 


'Aw 






R537 


302-685 


6-8 meg 


'Aw 






RS38 


302-224 


22Gk 


'Aw 






R539 


302-104 


100k 


'Aw 






R541 


302-681 


68CO 


'Aw 






R543 


302-101 


ITOn 


'Aw 






R544 


315-753 


75 k 


'Aw 




5% 


R545 


302-820 


82 0 


'Aw 






RS45 


302-3270-00 


27-0 


'Aw 






R546 


302-471 


470 0 


'Aw 






R547 


308-273 


6.5 k 


5w 


WW 


2% 


R548 


302-105 


1 rr.eg 


'Aw 






R549 


302-102 


1 k 


'/-.W 






R552 


302-222 


2.2 k 


•Aw 






R554 


323-166 


522 0 


'Aw 


Prec 


1% 


R556 


323-137 


261 0 


'Aw 


Prec 


1’A 


R557 


323-074 


57 6 O 


'Aw 


Prec 


1% 


R560 


321 -025 


17.30 


'Aw 


Prec 


1% 


R561 


323-126 


20CO 


y,w 


Prec 


1% 


R563 


315-562 


5.6 k 


•Aw 




5% 


R566 


323-137 


2610 


'Aw 


Prec 


1% 


R567 


323-074 


57.60 


'Aw 


Prec 


1% 


RS69 


321-437 


345 k 


'Aw 


Prec 


1% 


R570 


321-313 


17.3 k 


'Aw 


Prec 


1% 


R571 


308-289 


820 0 


lOw 


WW 


5% 


R572 


302-820 


82 Q 


'Aw 






RS74 


321-013 


13.5 0 


•Aw 


Prec 


1% 



S/N Range 



] 00-679 
680 -up 
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Parts List — Type 543B 



Resistors fCont'd) 



Tektronix 



Ckt. No. 


Part No. 




Description 






S/N 


RS76 


321-013 


13.3 n 


%w 




Free 


1% 


R578 


315-752 


7.5 k 


%w 






5% 


R579 


315-152 


1.5k 


'/>w 






5% 


R580 


Use 311-0539-00 


150n 


0.25 w 


Vor 




DAMPING 


R582 


315-910 


91 a 








5% 


R584 


315-470 


47 n 


'/.w 






5% 


R585 


315-104 


100k 


%w 






5% 


R587 


315-101 


i(X)n 


'4w 






5% 


R589 


•310-613 


1.1 k 


4 w 




Prec 


2% 


R590 


302-820 


82 Q 


'/jW 






R592 


315-910 


91 n 


’/.w 






5% 


R594 


315-470 


47 0 


•Aw 






5% 


R595 


315-104 


100k 


'Aw 






5% 


R596 


303-562 


5.6 k 


Iw 






5% 


R597 


315-101 


looa 


'Aw 






5% 


RS99 


•310-613 


1.1 k 


4w 




Free 


2% 


R601 


308-142 


30 n 


3w 




WW 


5% 


R602 


311-055 


son 




Var 


WW 


SCALE ILLUM 


R804 


308-052 


6k 


5w 




WW 


5% 


R608 


302-333 


33 k 


'Aw 






R610 


302-104 


lOOk 


'Aw 








R615 


323-369 


63.1 k 


'Aw 




Prec 


1% 


R616 


311-015 


10k 




Var 




-150 ADJ 


R617 


323-356 


49.9 k 


'Aw 




Prec 


1% 


R618 


302-104 


100 k 


'Aw 






R621 


302-102 


1 k 


'Aw 








R<523 


302-474 


470 fc 


%w 








R625 


302-104 


100k 


'Aw 








R628 


302-275 


2.7 meg 


'Aw 








R629 


302-275 


2.7 meg 


'Aw 








R633 


302-105 


1 meg 


■Aw 








R635 


304-153 


15k 


1 w 








R636 


304-153 


15k 


1 w 








R637 


302-154 


150k 


•Aw 








R638 


302-273 


27 k 


•Aw 








R639 


302-683 


68 k 


•Aw 








R640 


304-100 


ion 


1 w 








R641 


304-100 


ion 


1 w 








R643 


302-102 


1 k 


•Aw 








R644 


302-102 


1 k 


•Aw 








R647 


308-312 


1.1k 


25 w 




WW 




R648 


302-100 


ion 


'Aw 








R650 


323-440 


374 k 


•Aw 




Prec 


1% 


R851 


323-675 


543 k 


'Aw 




Prec 


1% 


R(5<;3 


302-105 


1.5 iHBy 


•Aw 
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Parts List — Type 543B 



Resistors fCont’d) 





Tektronix 










Ckt. No. 


Port No. 




Description 




S/N Range 


R667 


302-684 


680 k 


y,w 






R668 


302-473 


47 k 


'/jw 






R669 


302-393 


39 k 


y,w 






R67Q 


306-100 


ion 


2w 






R675 


308-147 


750 n 


25 w 


ww 


5% 


R676 


308-031 


2k 


20w 


ww 


5% 


R677 


308-155 


soon 


25 w 


ww 


5% 


R680 


323-440 


374 k 


ViW 


Prsc 


1% 


R681 


323-674 


247 k 


y*w 


Prec 


1% 


R682 


302-124 


120k 


y,w 






R683 


302-102 


1 k 


’/jW 






R685 


304-823 


82 k 


Iw 






R686 


302-184 


180k 


’/jW 






R688 


302-155 


1.5 meg 


y^w 






R689 


302-225 


2.2 meg 


'/sW 






R690 


302-102 


Ik 


>/jW 






R693 


302-155 


1.5 meg 


VjW 






R697 


302-105 


1 meg 


y»w 






R698 


302-274 


270 k 


'Aw 






R699 


302-563 


56k 


'Aw 






R700 


306-100 


ion 


2w 






R710 


324-458 


576 k 


I w 


Prec 


1% 


R711 


323-422 


243 k 


'Aw 


Prec 


1% 


R712 


302-154 


150k 


'Aw 






R723 


302-155 


1.5 meg 


'Aw 






R727 


302-105 


1 meg 


'Aw 






R728 


302-564 


560 k 


'Aw 






R729 


302-473 


47 k 


'Aw 






R730 


304-100 


ion 


1 w 






R731 


304-100 


ion 


1 w 






R732 


306-823 


82 k 


2w 






R736 


308-040 


1.5k 


25 w 


WW 


5% 


R740 


323-41 8 


221 k 


'Aw 


Prec 


1% 


R741 


324-467 


715 k 


1 w 


Prec 


1% 


R753 


302-105 


1 meg 


'Aw 






R757 


302-154 


150k 


'Aw 






R758 


302-124 


120k 


'Aw 






R759 


302-273 


27 k 


'Aw 






R760 


302-100 


ion 


'Aw 






R767 


308-113 


3k 


Sw 


WW 


5% 














R780 


302-154 


150k 


'Aw 






R785 


302-104 


100k 


'Aw 






R802 


306-271 


270 n 


2w 







'I'Furni'shec/ OS a uni) vyjfli R964. 



®i 
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Resistors /ContVj 





Tektronix 










S/N 


Ckt. No, 


Port No. 




Description 






R803 


306-563 


56 k 


2w 








R806 


302-104 


100k 


VjW 






" 


R807 


301-432 


4.3 k 


y»w 






5% 


R814 


302-474 


470 k 


y,w 








R820 


302-333 


33 k 


y,w 








R821 


301-225 


2.2 meg 


y*w 






5% 


R822 


302-333 


33 k 


'Aw 








R823 


302-102 


1 k 


'Aw 








R824 


305-755 


7.5 meg 


'Aw 






5% 


R825 


305-755 


7.5 meg 


'Aw 






5% 


R826 


311-041 


1 meg 




Var 




INTENSITY 


R827 


302-333 


33 k 


•Aw 








R830 


302-335 


3.3 meg 


'Aw 








R836 


316-105 


1 meg 


•Aw 








R840 


311-034 


500k 




Var 




HIGH VOLTAGE 


R841 


303-205 


2 meg 


1 w 






5% 


R842 


303-225 


2.2 meg 


1 w 






5% 


R843 


303-225 


2.2 meg 


1 w 






5% 


R845 


303-335 


3-3 meg 


1 w 






5% 


R846 


311-121 


5 meg 




Vor 




FOCUS 


R847 


301-364 


360 k 


•Aw 






5% 


R853 


302-103 


10k 


•Aw 








R857 


302-273 


27 k 


•Aw 








R858 


302-105 


1 meg 


•Aw 








R859 


302-471 


470 n 


•Aw 








R861 


311-026 


100k 




Var 




GEOMETRY 


R862 


323-391 


115k 


•Aw 




Free 


1% 


R863 


323-394 


124 k 


’Aw 




Free 


1% 


R864t 


311-472 


100k 




Var 




ASTIGMATISM 


R865 


301-433 


43k 


'Aw 






5% 


R870 


301-154 


150k 


'Aw 






5% 


R871 


301-245 


2.4 meg 


•Aw 






5% 


R872 


302-102 


1 k 


'Aw 






5% 


R874 


301-395 


3.9 meg 


■Aw 






R875 


301-683 


68 k 


'Aw 






5% 


R876 


302-102 


1 k 


•Aw 








R878 


304-333 


33 k 


Iw 








R879 


311-016 


10k 




Var 




CAL ADJ 


R880 


302-104 


100k 


'Aw 








R883 


302-101 


100 f2 


•Aw 








R885 


323-673 


9,5 k 


•Aw 




Free 


1% 


R8S6 


323-672 


6,375 k 


•Aw 




Free 


1% 


R887 


323-224 


2.1 k 


•Aw 




Free 


1% 




Parts List — Type 543B 



Resistors fConfd/ 



Tektronix 

Ckf. No. Port No. Description S/N Range 



R8B8 


323-664 


1.025 k 


V,W 


Prec 


1% 


R889 


323-671 


610 n 


y,w 


Prec 


1% 


R890 


323-126 


2000 


y,w 


Prec 


1% 


RB91 


323-097 


lOon 


y,w 


Prec 


1% 


R892 


323-606 


600 


’Aw 


Prec 


1% 


R893 


323-605 


40 0 


'Aw 


Prec 


1% 


R896 


323-385 


100k 


'Aw 


Prec 


1% 


R897 


323-097 


lOOO 


'Aw 


Prec 


1% 


R898 


323-097 


lOOQ 


'Aw 


Prec 


1% 


R899 


*308-090 


0.250 


1 w 


ww 





Switches 



Unwired Wired 



SWIOA ) 
SWIOB ) 


260-619 *262-657 


Rotary 


TRIGGER SLOPE ) 

TRIGGERING MODE | 


SWllOt 


311-096 




PRESET 


SW120 


260-190 


Lever 


RESET 


SW160tt 


260-230 *262-244 


Rotary 


TIME/CM 


SW160Yttt 311-108 






SW310 


260-207 *262-663 


Rofory 


EXTERNAL HORIZONTAL 


SW360 


260-210 *262-664 


Rotory 


HORIZONTAL DISPLAY 


SW601 


260-199 


Toggle 


POWER ON 


SW858 


260-209 


Toggle 


CRT CATHODE SELECTOR 


SW870 


260-253 *262-654 


Rotary 


AMPLITUDE CALIBRATOR 


TK601 


260-618 


Thermal Cutout 140" F ^5* F 





TIME BASE TRIGGER 



Transformers 



T500 


276-541 


Core, Ferrite 


T555 


•120-132 


Toroid, 3T Bifilor 


T601 


•120-344 


L.V. Power 


T801 


•120-308 


H.V. Power 



Electron Tubes 



V24 


154-187 


6DJ8 


VI 25 


1 54-022 


6AU6 


VI 33 


154-1 B7 


60J8 


VI 35 


154-187 


6DJ8 


VI 45 


154-047 


12BY7 



tFurnished as a unit with R17 and RllO. 
ttConcentric with SW160Y ond R160Y. 

+++Furn‘shed as a unit with RtdOY. 



©I 
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Par>s List — Type 543B 



Electron Tubes /ContVj 



Ckt. No. 


Tektronix 
Part No. 


VI 54 


154-187 


VI 61 


1 54-040 


VI 73 


154-187 


VI 83 


154-187 


VI 93 


154-187 


V324 


154-187 


V343 


154-040 


V354 


154-212 


V364 


154-212 


V374 


154-163 


V384 


154-163 


V394 


154-367 


V494 


154-187 


VS14 


154-340 


V584 


154-420 


V594 


154-420 


V609 


1 54-052 


V624 


154-043 


V627 


154-044 


V634 


154-022 


V637 


154-044 


V647 


154-044 


V664 


154-022 


V677 


154-056 


V684 


154-043 


V694 


154-022 


V724 


154-022 


V737 


154-056 


V754 


154-022 


V767 


154-044 


V800 


154-021 


V814 


154-041 


V822 


154-051 


V832 


154-051 


V842 


154-051 


V852 


154-051 


V859t 


Use *154-0478-00 


V859 


*154-0478-00 


V862 


1 54-051 


V875 


154-022 


V885 


154-041 



Description 

6Dja 

12AU6 

6DJB 

6DJB 

6DJ8 



6DJ8 

12AU6 

6EW6 

6EW6 

6BA8 



6BA8 

8136 

6DJ8 

7H9 

7788 



7788 

5651 

12AX7 

1284 

6AU6 



1284 

1284 

6AU6 

6080 

12AX7 



6AU6 

6AU6 

6080 

6AU6 

1284 



6AU5 

12AU7 

5642 

5642 

5642 



5642 

T5470-31-2 Crf Sfondard Phosphor 

T5470-31-2 Crt Standard Rwsphor 

5642 

6AU6 

12AU7 



S/N Range 



100-546 

547-up 



■I'S/M 100-5'(6 odd »OSO-O2'14-O0 kiK 
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IH®5 





. . IWPUT 




ra>TR«iT ! 


VERTCAU 


^ ^ ' AWR.lflE*» * 


DfeLAT 


• AWPVIFIB" 


PLU&'IM 

AUPL»F)%R 


VfcM 

QE2» 










V&»4 






QS«4 



NULTI*TH«t 

svwc 

AWPUribR 



10* __ 

. - -TTfeSSR si.»rtl 



TRt&OLR 

AMRLirj&n 




TftliMBR 
UULT1VI BRATdR 






&WLLP 

OAT(H« 

MWTCVIBRATOR 




&i&CdWfttECT 

0IOOB.B 




UILLER 

RUhUP 


va^ 




Q%A QAS 






VIBE Vf4E 




OIEO OlEa 




vitel VI72 



k*TBeftlA< 

HOQI20NTM. 

AMPLiribn 




TYPfc OSCiLLOSCOPfc 




I 



BLOC< DIAGRAM 




















T801 TRANSFORMER DETAILS 



CRT CIRCUIT 




. vv^:^^ r-t-.f-lnecl Lirtdei foilowinQ COtidifionS: 

• . Counterclockwise 

v.-ith osferisi- ('; vyT-re obtained v.'ith tl"--'-: 

t ‘ “ o r Ci I p' p ~ L*j ? I c. r* 



-I. i.“, ‘f.JKlAi'IT net • on lirr.T Bo&e Diogram 



VERTICAL AMPLIFIER 



VOLTAGE READINGS were obtained under the following conditions: 

Input Signal None 

Test Function (TU-7) 'Common Mode 

*lf a letter-series or M'-series plug-in unit is used, adfust the plug-in 
unit Vertical Position Control to obtain zero volts reading between pins 
1 and 3 of the Interconnecting Plug. 



Also see IMPORTANT note on Time Base Trigger Diagram 





d.Oltk 



,ytT 























s|iH|BH||H| 


















TIME BASE TRIGGER 



IMPORTANT 

Woveforms closely opproximote those found in this instrument, provided 
controls ore set as indicated below and on each diagram. 

Voltage readings were taken with o 20,000 ohms/volt voltmeter. 
Before starting to check this instrument the following controls should be 
set, and not disturbed unless otherwise noted on the diagram being 
used. Return controls to the positions listed below before moving to the 
next diogram. 

AMPLITUDE CALIBRATOR OFF 

HORIZONTAL DISPLAY NORMAL (Xt) 

SINGLE SWEEP NORMAL SWEEP 

VARIABLE Clockwise 

TIME/CM ImSEC 

TRIGGERING MODE DC 

TRIGGER SLOPE +SXJ 

TRIGGERING LEVEL Clockwise 

STABILITY PRESET 

WAVEFORMS AND VOLTAGE READINGS were obtoined under the fol 
lowing conditions: 

TRIGGER SLOPE —LINE 

TRIGGERING LEVEL 

For Waveforms Centered 

For Upper Voltoge Reading Counterclockwise 

For Lower Voltage Reading Clockwise 
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TIME BASE GENERATOR 



WAVEFORMS AND VOLTAGE READINGS were obtained under the fol- 
lowing conditions: 



STABILITY 

For Waveforms Clockwise 

For Upper Voltage Readings Counterclockwise, but not 

switched to PRESET 

For Lower Voltage Readings Clockwise 

Also see IMPORTANT note on Time Base Trigger Diagram 
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HORIZONTAL AMPLIFIER 



WAVEFORMS AND VOLTAGE READINGS were obtained under the fol- 
lowing conditions: 



HORIZONTAL DISPLAY 

For Waveforms NORMAL (XT) 

For Voltage Readings EXT 

STABILITY 

For Woveforms Clockwise 

For Voltage Readings PRESET 

HORIZONTAL POSITION 

For Upper Voltoge Readings ...... Counterclockwise 

For Lower Voltage Readings Clockwise 

VARIABLE (External Horizontal) Clockwise 



Also see IMPORTANT note on Time Base Trigger Diagram 
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WAVEFORMS AND VOLTAGE READINGS were obtained under the fol- 
lowing conditions; 

AMPLITUDE CALIBRATOR 100 VOLTS 

Also see IMPORTANT note on Time Base Trigger Diagram 




